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PEEFAOE. 



THf "Practical Arithmetic" is designed to supply 
a text-book in which vulgar fractions are introduced 
at a much earlier stage than usual. This is accom- 
plished by a series of easy initiatory exercises suited 
to the attainments of the pupil. The difficulties 
which present themselves in the study of the com- 
pound rules, and even in some parts of the simple 
rules, as in division by factors, fractional multipliers, 
and divisors, &c., are thus not only overcome, but are 
found to afford scope for the continued revisal and 
application of the principles already studied, as well 
as to prepare the minds of the pupils for the better 
understanding of the more difficult exercises that 
follow. All discussion of theoretical principles, which 
can be best taught by the master in his own way, 
has been avoided, but lists of " Terms requiring to 
be Explained" have been introduced, which it is 
hoped may be found useful to the teacher, and 
afford assistance to the pupils in remembering the 
instructions they receive. A few explanatory notes 
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and fully wrought-out examples have also been added 
where necessary. 

In Mental Arithmetic, varied examples of exercises 
suited to the several stages of advancement are given ; 
and only those rules are stated which are really useful 
and easily remembered. 

To a few of the examples at the beginning of each 
new set of exercises the answers have been appended, 
which will often be found a source of instruction and 
encouragement to the pupil. The other answers and 
solutions of a few of the more difficult problems will 
be found in the key. Care has been taken to 'give 
the historical dates introduced into some of the ques- 
tions, and which refer only to important events, in 
chronological order. 

The exercise tables, which should be used daily 
in combination with the ordinary slate work, will be 
found of great value in drilling classes simultaneously, 
and as affording an interesting and useful method of 
securing accuracy and expertness. 



Kdinbcrgh, lyh September 1873. 
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TABLE I. 



Initiatort Exercises in Numeration. 



^pqoPp;feOW»-5MHJS|z;OPHO'pH02EH>^|xl>< 



I. 
II. 

in. 

IV. 
V. 

vx 

VIL 

vni. 

IX. 

XL 

XIL 

XHL 

XIV. 

XV. 

XVI. 

XVIL 

xvni. 

XIX. 



7 6 ],0 
8,0 9 6 1 
1 6,7 8 19 
7 4 3,0 9 



1 (l\°^ QOQOQOaOQOQOQOOOaOOOOOOOQOQOQOQOOOOOQOaOQO 

9f\ ft ^\.^*^ ^'*' ^'*^ ^'*' ^' ^'*' ^'*' ^^ ^^ ^^ ^^ ^'^ '^ ^^ ^'*' ^^ ^^ ^^ ^^ ^^ ^* 

Q Q 1 y N^co CO CO CO CO CO CO CO CO CO CO CO CO CO CO co co co co co 

9' 0,0 6 s\*^^-^^^^-^^^^^^^^-^^^^ 

•7 A \. O O O CO to O O O O CO CO CO cO CO CO O 

Q Y A \. o> o> o> o> o> o> o a o> o> o> Oi o> a Oi 
qoi'i 1838 1 1 N,'^ t*t*t*t*-t*t*b-t*t*t— t*t*t*- 

1 000' 960080 7 >J^ cococococococococoococo 
4360 7* 430690 7\°° oooooooooooooooooooooo 

1,5 8 9 6 7*6,1 9 8 7 6 8 ^ 

4 198132476009 6\««=>^^^^^«c>^^^ 

5 3*2 7 6 1 3 0'0,0 9 6 1 3 X« *« "^ »« »^ »««=»*« »« 
9 7 0,6 0010 0,9 0060 8 V**^^^^^^^ 
8 6 9,0 6 7 8,0 7 5 i\qo <» <» 00 oo qo oo 
41306 9,8 3670 0,9 0060 o\«^ «^^'=^ «^ ^^««» 
198000 0,6 0000 7,0 0008 7\f ^''^^'''^ «''' 
5*4,1 9 6 9 7,8 3 7 5 4,0 8 3 2 1 5\r-irHrHrH 

6 1 3,8 7 1 9 8 3,9 1 6 0,0 8 3 2 1 9\^^^ 
145 6, 00967 3, 21415 8, 96832 l\f »« 

2 1 9 7 6,8 4 1 5 8 9,6 6 4 2 3 1,2 4 5 8 7 6\«c> 

NOTB. — ^The Roman nnmerals and letters are for convenienoe of refer- 
euoe to the several lines. 



XXI. 

xxn. 
xxm. 
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TABLE IL 

Initiatory Exercises in Addition, 

I IL III. IV. V. VI. viL vni IX. 

A 
B 
C 
D 
E 
F 
G 
U 
J 

Note. — This table contains all the combinations of the nine 
digits, and may be used either horizontally from the right or left, 
or vertically from the top or bottom of the line. Every pair of 
figures are to be added separately ; thus line A from the left, 2, 4, 
4, &c. ; line VI. from the top, 5, 7, 7, 10, &c. 



1 
1 


2 
2 


3 
1 


1 
3 


1 
2 


2 
3 


3 

2 


2 
1 


3 
3 


4 
3 


1 

4 


4 
2 


6 
3 


5 
1 


3 
4 


2 
6 


6 
1 


5 
3 


3 
6 


1 
5 


6 
2 


3 
5 


4 

1 


1 

6 


5 
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2 
5 


5 
5 


6 
6 


4 

4 


4 
5 


5 
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6 
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4 
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5 
4 


4 
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6 
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3 
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7 
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2 
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9 
3 


8 
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9 
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3 
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8 
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9 
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7 
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7 
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1 
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3 

7 


2 
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8 
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2 
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1 
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7 
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8 
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5 
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6 
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4 
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7 
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8 
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4 
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5 
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8 
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9 
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9 
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7 
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4 
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6 
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5 
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9 
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8 
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7 
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8 
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7 
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9 
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8 
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9 
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9 
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7 
7 



EXERCISES IN SUBTRACTION. 9 



TABLE IIL 



Initiatory Exercises in Subtraction. 





L 


IL 


TTT. 


iV. 


V. 


VL 


Vll. 


Vlll. 


IX. 


A 


1 


4 
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ir^ 
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9 
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B 


2 
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1 
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4 
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3 


XX 


6 


5 


7 


5 


7 


6 
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8 


•8 


D 


3 


4 


4 
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6 
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E 
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7 
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5 
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7 
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9 
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T^ 


10 


11 


10 


12 


11 


11 


12 


10 


13 
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1 
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3 
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/^ 


10 


11 


14 


13 


14 
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16 
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10 
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6 


m y 


12 


11 


10 


14 


10 


11 


16 


12 


16 
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16 


13 


12 


11 


10 


17 


16 


12 


13 
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14 


14 


18 


16 


16 


11 


10 


17 


13 
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9 


8 


9 


9 


9 



Note. — ^This table oontains all the combinations that occur in 
Practice, and may be used either horizontally or vertically, as in 
the preceding table. The answers are to be read off as follows : — 
Line D from the left^ 3, 1, 3, 0, &c. ; line VII. from the bottom, 
1, 7, 8, 9, &c. 
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TABLE IV« 



Exercises on the Multiplication Table. 
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11. 


III. 


IV. 


V. 


VL YIL VIII. 


IX. 


X. 


XI. 


XII. 
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1 


7 


10 


6 


5 


12 


2 


3 


8 
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11 
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2 
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5 
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11 


10 
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11 


10 
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12 
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12 
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11 
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10 
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11 
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12 


11 


8 


10 
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11 


12 
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10 


12 
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10 


11 


8 



NoTX. — In using the above table, the pupil or olaas should be 
requested to multiply the figures in any of the lines by one of the 
first twelve numbers — thus, line G from the left by 9 ; 108, 9, 86, 
&o. ; line M from the right by 12 ; 96, 182, 120, &c. 
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PRACTICAL ARITHMETIC. 



NUMERATION TABLE. 



TRILLIONS. BILLIONS. 
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NXTMERATION. 

Terms to be exphmedi—'Arithmetu: — number — unit — 
digits — cypher or zero — numeration and notation — signs of 
equality and addition, 

I. 

Express the following numbers in tpords : — 
(1.) 8, 6, 4, 7, 5, 9, 3, 0, 1, 2, 10, 17, 11, 19. 
(2.) 30, 29, 45, 83, 64, 79, 90, 47, 81, 30, 13. 
(3.) 672, 409, 892, 465, 700, 608, 111, 911, 101. 
(4.) 302, 645, 982, 289, 829, 745, 999, 909, 919. 
(5.) 6010, 8009, 6450, 7060, 8945, 7777, 7077, 7007. 
(6.) 89604, 60032, 74580, 10010, 54321, 50321, 50021. 
(7.) 648983, 601003, 896010, 896415, 707009, 770090. 
(8.) 748611, 954321, 865400, 681110, 600006, 500016. 
(9.) 65489675, 4100893, 754896432, 807006050. 
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(10.) 10009600, 8645142, 1234567890, 845698921145, 
6895489640415. 

The number 364 = 300 + 60 + 4. 

„ 69809 = 60000 + 9000 + 800 + 9. 

Analyse in a similar manner :— 

(11.) '724, 896, 740, 609. 

(12.) 8072, 6909, 8006, 7832. 

(13.) 96843, 78960, 60096, 83001. 

(14.) 876101, 907810, 300618, 3800113. 

Express as one number : — 

(15.) 30 + 4, 900 + 8, 800 + 60 + 3, 700 + 80. 

(16.) 8000 + 90 + 6, 9000 + 700 + 8. 

(17.) 90000 + 1000 + 800 + 60 + 9, 110000 + 7000 
+ 70 + 8. 

NOTATION. 

II. 

Express the following numbers infigwru: — 

(1.) Five, six, nine, eight, four, three, two, one, seven. 

(2.) Forty-two, eighty-nine, fifty-five, sixty-seven, 
thirty, twenty-one. 

(3.) Five hundred and sixty-three, nine hundred and 
eleven, seven hundred and eighty-four, one thousand one 
hundred and forty. 

(4.) Seven hundred and eighty-two, nine hundred and 
nine, four hundred and seventy-four, two-hundred and 
one, three hundred and eighty nine. 

(5.) Five thousand six hundred and nine, six thousand 
three hundred and eleven, ODe thousand four hundred 
and nineteen, six thousand four hundred, five thousand 
and eighty. 

(6.) Seventy-four thousand and one, eighty-six thou- 
sand and ninety, sixty-one thousand five hundred, fifty 
thousand and fifl7, sixty-one thousand eight hundred and 
nine, nine thousand and nine. 

(7.) Five hundred and forty thousand, six hundred 
thousand and forty-three, seventy-five thousand and 

B 
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sixty, eighty thousand and eighty-eight, two hundred 
thousand and twenty-one. 

(8.) Three millions and tliree, two millions and twenty, 
seventy-five millions and sixty-four, six hundred and 
twenty-nine millions sixty-one thousand and eight, seven 
hundred and eighty-four millions three hundred and 
forty-five thousand two hundred and eighty-two. 

(9.) Five hundred thousand eight hundred and sixty- 
four millions two hundred and fifty thousand five 
hundred and nine, eight hundred and sixty-one thousand 
three hundred and forty-four millions five hundred and 
ninety-five thousand one hundred and one, four billiona 
sixty-four millions eight thousand and seventy. 

(10.) Nineteen billions eighteen millions seventeen 
thousand and fifteen, seventy-one billions five hundred 
and five millions sixty thousand and seven, thirty-five 
billioDS seven thousand and nineteen millions four thou- 
saod five hundred and eleven, six hundred and forty- 
three billions two hundred and forty-two thousand three 
hundred and seventy-five miUions eight hundred and nine 
thousand five hundred and seventy-two. 



ni. 

(1.) "What is the smallest number which can be ex- 
pressed by three figures ? what is the largest f 

(2.) What is the smallest number which can be ex- 
pressed by six figures ? what is the largest ? 

(3.) What is a thousand thousands called? what, a 
million millions ? 

(4.) Bead the heights of the following mountains : — 
Ben Nevis, 4406 feet; Mt. Blanc, 15744 feet; Mt. 
Everest, the highest in the Himalaya range, 29000 feet ; 
Mt. Hood, the highest in N. America, 18000 feet ; Acon- 
cagua, the highest of the Andes, 23910 feet. 

(5.) Read the following areas : — ^England, 58000 sq. 
miles; Scotland, 31000 sq. miles; Ireland, 33000 sq. 
miles ; British Empire, 8600000 sq. miles ; land surface 
<rf the globe, 51500000 sq. miles. 
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(6.) Express the following numbers in figures : — the 
Caucasian race consists of five hundred nmlions ; the 
Mongolian, of four hundred and ninety millions ; the 
Negro, of one himdred millions ; the Malay, of sixty-eight 
mimons ; the American Indian, of sixteen millions ; the 
population of the globe, of one thousand two hundred and 
fifteen millions. 

(7.) Express the following numbers in figures: — the 
distance of the planet Mercury from the sun is thirty- 
five millions six hundred and forty-nine thousand miles ; 
of Yenus, sixty-six millions six hundred and fourteen 
thousand miles ; of the earth, ninety-two millions and 
ninety-three thousand miles ; of Mars, one hundred and 
forty millions three hundred and twenty-two thousand 
miles ; of Jupiter, four hundred and seventy-nine 
millions one hundred and forty-one thousand miles. 

(8.) The distance of Uranus from the sun is one thou- 
sand seven hundred and sixty-six millions five hundred 
and sixty-five thousand miles ; of Neptime, two-thousand 
seven hundred and sixty-six millions one hundred and 
thirty-three thousand miles. 

(9.) The distance of the nearest fixed star from the 
earth is twenty-one billions of miles. 

(10.) A star of the 16th magnitude is supposed to be 
thirty-three thousand nine hundred and eight billions of 
miles distant. 



H01£AN NUMERALS. 

I. = 1, XL = 2, in. = 3, rv. = 4, V. = 5, VI. « 6, 

vn. = 7, vin. =: 8, IX. = 9, X. = lo, l. = 50, c. = 

100, D. or Iq. = 500, M. or C^). = 1000, CCCC. or CD. 
= 400, CM. = 900. 

A letter placed before another of greater value is sub- 
tracted from it, as IV. = 4, but after one of equal or 
greater value is added, as XX. = 20, XI. = 11. 

A line over a letter increases its value a thousandfold, 

aa V = 5000. 
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IV. 

(1.) Read^Y,, VIL, IV., VL, X., IX., XI., Vin, 
XIL, L, III, IL 

(Z) a, xc, ex, CL., CXX., CCIX., CCXIX., Xli.. 
LVm., LXXII. 

SL) MD., Mecca, D., a, MDCCXL., MDCLXXIX., 
cccLxxn. 

(i.) Express in Roman numerals: — 3, 6, 9, 10, 11, 12, 
18, 17, 16, 19, 21. 

(C.) 36, 43, 75, 84, 97, 204, 506, 829, 1450, 1873. 

(6.) Express Uie followiD^ dates in Eoman numerals: — 
Grecian History — ^Horner lived 850 b.o. First Olympiad, 
776 S.C. Battle of Marathon, 490 b.c. Athenian supre- 
macy, 449 B.C. 

(7.) Capture of Athens by Spartans, 404 b.c. Betreat 
of the " ten thousaud," 400 b.c. Aristotle flourished, 366 
B.C. Philip became king of Macedon, 359 B.c. Greece 
conquered oy the Bomans, 146 B.a 

(8.) Boman History — Eome founded, 753 B.a End of 
kingdom, 509 B.c. Julius Csesar bom, 100 B.a End of 
Bepublic, 30 B.C. Christianity established at Borne, 324 
A.D. Fall of Empire, 470 a.d. 

(9) History of the Middle ages — Birth of Mohammed, 
571 A.D. Charlemagne becomes Emperor of the West, 
800 A.D. Arabic numerals introduced into Europe, 991 
A.D. First Crusade, 1096 A.D. ; end of the Crusades, 
1291 A.D. Swiss independence, 1307 A.D. Columbus 
discovered America, 1492 a.d. 

(10.) Heptarchy completed in England, 582 A.D. Mon- 
archy established in England, 827 a.d. Battle of 
Hastings, 1066 A.D. Henry 11 , first of the Plantagenet 
line, ascended the throne, 1154 a.d. House of Commons 
first summoned, 1265 a.d. Battle of Bannockbum, 1314 
A.D. Henry IV., first of the Lancastrian line, 1399 a.d. 
Edward IV., first of the House of York, 1461 a.d. Hemy 
VII., first of the Tudor line, 1485 a.d. 
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ADDITION. 

Sign +, PLUS. Terms to be explained i-^Additiof^— 
pltu — sum. 

Mental Exercises. 

a. 2 + 2 + 2&C. 3 + 3 + 3 &c 4 + 4 + 4 &c., and 
so with the other numerals. 

i. 3 + 4 + 6 + 7 &c. 

e. What two numbers added together are equal to 5 ? to 
10 ? to 18 ? to 21 ? &o. What three numbers added 
together are equal to 12? to 25 ? to 48 ? &c. 

d, 12+13 + 15 + 17 &o. ; and similar exercises. 



63 
12 

Ans. 99 



(2.) 46 
23 
30 



V. 

(a) 24 

65 

42 



(4)87 
65 
46 



(5.) 89 
21 
43 



(6.) 346 
287 
163 

Ans. 796 



(7.) 964 
876 
807 



(&) 509 
832 
697 



(9.) 1234567890123 
9876543210987 

(11.) 8321458376548 
6483583600697 



(13.) 4321483214568 
4814396842146 
1489768329851 



as.) 8496 
1983 
2069 
7543 
8762 



(16.) 9458 
3214 
6958 
7689 
3846 



(10.) 6458968321078 
7632145468976 

(12.) 9876543210987 
8765432109876 
7654321012345 

(14.) 9832146954814 
8765149843249 
7641498695104 



(n.) 9764 

3895 

649 

8914 

96 



(la) 7614 

832 

1496 

974 

843 
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(19.) 56842 


(20.) 


64893 


61945 




14976 


83646 




8643 


76214 




96415 


89636 




693 


96848 


(23.) 


84219 


(22.) 369 


76489 


4831 




64198 


89764 




61549 


1569 




86189 


832 




8964 


48 


(26.) 


96413 


(26.) 398147 


965489 


689423 




681987 


867639 




964932 


149869 




149863 


684514 




648321 


895461 


(29.) 764 


497649 


(28.) 964158 


8954832 


96483 


8417694946 


614832 


9764589769 


19614 


3814954832 


832149 


1476145614 


6838 


9765489784 


48190 


8497654832 



(21.) 36 

469 
8948 

64159 
6983 

21496 



(24.) 68974 
87609 
90986 
1498 
36145 
89674 



(27.) 614968 

49837 

148614 

969421 

84976 

4835 



(3a) 8456798349 
7641321486 
4583214968 
7694329849 
6749832186 
986497698 
4983146954 



(81.) 2496 + 4893 + 1496 + 8954 + 8932 + 9784. 
(32.) 489 + 2468 + 9654 + 96 + 89645. (Ana. 102352.) 
(3a) 67894 + 9870 + 83214 + 67894 + 8965. 
(31) 29 + 8475 + 896 + 98 + 473 + 8960 + 89. 
(35.) 5896 + 4889 + 7777 +55555 + 4498 + 89646. 
(36.) 98456 + 94396 + 8949 + 67432 + 65834 + 9988 
4- 77689 + 98432. 
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(87.)* 84984 + 9006 + 9873 + 89476 + 83214 + 67452 
+ 8337 + 98462. 

(38.) 86 + 98456 + 8974 + 963 + 98 + 76 -f 83214 
968432. 

(39.) 896498 + 832896 + 489765 + 674514 + 809748 
+ 830960. 

(40.) 849832 + 670983 + 483214 + 976589 + 89009 
+ 684583 + 98321 + 89649. 

(41.) 7648946 + 8964583 + 9764821 + 8954972 + 
974583 + 9768498 + 9845679. 

(42.) 6849568 + 9424568 + 8321496 + 4983214 + 
896706 + 8494839 + 476542 + 7643. 

(43.) 87654831 + 98648954 + 9864896 + 97654839 
+ 68419698 + 896489. 

(44.) 764832 + 97684 + 893421 + 897 + 456896 4- 
976894 + 764396 + 789. 

(45.) 489764 + 983219 + 876489 + 674832 + 896489 
+ 6745 + 896 + 49. 

(46.) 43 + 896 + 6749 + 89 + 960 + 19 + 6742 + 
89684 + 9 + 89642. 

(47.) 896 + 408 + 6009 + 674 + 896 + 9746 + 
89632 + 67456 + 96. 

(48.) 96 + 894 + 6742 + 89583 + 694 + 867456 + 
983249.+ 6745897 + 64832 + 674. 

(49.) 8645897694 + 8963248956 + 9832146836 + 
648932149 + 6789456896 + 9765489786 + 8976983214 
+ 8321496589 + 6414897693 + 9768964197. 

(50.) 8321498321 + 6849870609 + 8329867498 + 
7654983218 + 4956976839 + 6798493896 + 8764897654 
+ 8987695483 + 7648976983 + 9764058972. 

Add together — 

(51*) Eight hundred and ninety-six thousand four 
hundred and nine, four hundred and seventy-eight thou- 
sand five hundred and fourteen, six hundred and twenty- 
six thousand three hundred and ninety-two, six thou- 
sand five hundred and seventy-three, thirty-six thousand 
four hundred and fifty, seventy-nine thousand five hun- 
dred and eighty-seven. — Ans. 2123925. 
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(52-) Six hundred and eighty-four thousand four hun- 
dred and ninety-six, four hundred and seventy-six thou- 
sand three hundred and seventy-nine, seven hundred and 
nine thousand four hundred and seventy-two, four hun- 
dred, and seven, fifty-one thousand six hundred and 
thirty-four, eight thousand six hundred and seventy-nine. 

(53) Five hundred and ninety-eight, six hundred and 
seventy-one thousand and eight, seven thousand six 
hundred and eighty-four, four hundred and ninety-six 
thousand five hundred and thirty-four, seven hundred and 
eighty-nine, forty-six thousand three hundred and sixty- 
nine. 

(54) Eight thousand five hundred and ninety-nine, six 
hundred and seventy-six thousand two hundred and 
thirty-four, forty-nine thousand six hundred and eighty- 
seven, five hundred and forty-seven thousand six hundred 
and eighty, sixty-seven thousand five hundred and nine, 
eight hundred and eighty-nine thousand five hundred 
and sixty-seven. 

(55.) Nine hundred and seventy-six thousand five 
hundred and forty-one, eighty-seven thousand two hun- 
dred and eighty-four, five hundred and sixty-one thousand 
four hundred and twenty-seven, four thousand nine hun- 
dred and eighty-nine, seven hundred and sixty-nine 
thousand four hundred and seventy-niae, seven hundred 
and eighty-four thousand eight hundred and six. 

(56.) Two thousand four hundred and fifty-five, six 
hundred and seventy-six thousand two hundred and 
uinety-seven, four hundred and eighty-four thousand 
five hundred and seventy-nine, seven hundred and eighty- 
two, sixty-three thousand nine hundred, four hundred 
and ninety-one thousand five hundred and seventy-two. 

(570 Nine millions eight hundred and forty-nine thou- 
sand five hundred and eighty-four, five millions seven 
hundred and sixty-one thousand eight hundred and 
ninety-nine, two millions five hundred and sixty-four 
thousand three hundred and fifty-four, seven hundred 
and eighty-four thousand seven hundred and ninety-seven, 
nineteen millions nine thousand and eighteen, four mil- 
lions five hundred and sixty-four thousand three hundred 
and ninety-four. 
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(58-) Four millions six hundred and eighty-four thou- 
sand seven hundred and ninety-nine, six hundred and 
forty-one thousand five hundred and seventy-six, forty- 
two thousand six hundred, eight hundred, nine millions 
four hundred and seventy-six thousand five hundred and 
eighty-four, eleven. 

(59) Four hundred and fifty-nine millions eight hun- 
dred and seven thousand ana nine, one thousand and 
fifty-four millions ninety-eight thousand and forty-two, 
six hundred and nine millions eighty thousand ana nine, 
forty-nine millions fifty-six thousand and forty-one, 
seven hundred and six millions eight hundred and nine 
thousand four hundred and eleven, sixty-four millions 
seven hundred and twelve thousand eight hundred and 
nineteen, six hundred andforty-two millions five hundred 
and sixty-nine thousand nine hundred and eighty-one. 

(60) Eight hundred and ninety-eight millions nine 
hundred and forty-six thousand five hundred and sixty- 
nine, seventy-six thousand five hundred and forty- seven, 
forty-two millions five hundred and sixty-seven thousand 
four hundred and eighty-nine, six hundred and forty- 
eight, five thousand four hundred and eighty-seven mil- 
lions six hundred and nine thousand and nineteen^ six 
millions five hundred and eighty-four thousand fom- 
hundred •and seventy-two, eight hundred and forty-nine 
millions seven hundred and sixty-nine thousand four 
hundred and eighty, sixty thousand and nine millions 
eighty thousand and eleven, one thousand eight hundred 
and seventy-four, five thousand four hundred millions 
seventy thousand and ninety-eight. 

VI. 

(1.) A man travels 69 miles on Monday, 72 on Tuesday, 
65 on Wednesday, und then returns by the same route. 
How many miles has he travelled altogether ? 

(2.) In a railway train there were 32 first-dass pas- 
sengers, 19 more second than first-class, 27 more third- 
class than first and second together. How many were in 
the train ? 

(3.) A merchant has £6540 invested in business, £1972 
in the bank, £19600 worth of property, and ^2842 owing 
to him. How much monev i^ he worth ? 
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(4.) Find the sum of 871296543 six times repeated. 

(5.) The creation of the world took place 4004 B.a 
How long was it since then till the year 1871 A.D. ? 

(6.) The less of two numbers is 849 and their differ* 
ence is 293. What is their sum ? 

(7.) Henry VIII. ascended the throne of England in 
1609 A.D., 79 years later the Spanish Armada was de- 
stroyed. 15 years later James I. ascended the throne, 39 
years later the civil war commenced, 7 years later the 
Commonwealth began, 11 years later Charles II. was re- 
stored, and 28 years later the Revolution took place. 
What is the date of the last mentioned event ? 

(8.) There are supposed to exist in the world, 2 thou- 
sand species of mammals, 8 thousand species of birds, 2 
thousand species of reptiles, 8 thousand species of fishes, 
20 thousand species of molluscs, 5 thousand species of 
articulated ammals (not including insects), 5 thousand 
species of radiated animals, and 200 thousand species of 
insects. How many species of animals are supposed to 
exist in the world altogether ? Express the answer in 
figures only. 

(9.) If 1 acre of ground cost £649, what will 7 cost ? 

(10.) A gentleman put £450 into the bank, and at the 
end of the first year had £18 of interest added to hia 
iccount, he then put in £320 and at the end of the 
•lecond year had £37 of interest added, he then put in £276 
more, and at the end of the third year had £42 of interest 
added. What was his capital at the end of the third 
year, and how much interest had he received in all ? 

VULGAR FRACTIONS. 

(Initiatory ExercUes,) 

Terms to be explained : — Whole nurnbers, fractions^ 
numercUoTf denominator, 

VII. 

(1.) If an apple be divided into seven equal parts^ 
what is each part called ? What would three such parts 
be called ? 

(2.) How many eighth parts are there in 1 lb. of sugar I 
in 1 lb. of tea ? How many eighth parts of 1 lb. in 3 lbs 
of sugar ? in 4 lbs. of tea ? 
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(8.) Express in figures: — Six-elevenths, five-ninths, 
eight-elevenths, twelve-thirteenths, seven-tenths, eleven- 
thirteenths, seven and two-thirds, nine and seven forty- 
third parts. 

(4.) I + i (ans, I), * + *, I + J, A + A, A + A. 
(5.) A + A + A (ana, ff), A + A + A» A + A + A- 

(6.) * + * + 4 + SS * + f + V + f 

(7. ) * + * + * + V » A + A + A + A + A 

(8.) John gave i of his nuts to James, 4 oi them to 
Andrew, and i of them to Bobert. How many had he 
left to himself ? 

(9.) Mary having received a cake as a present, gave f 
of it to her sister Jane, f to her brother John, and f to 
her cousin. How much of it did she give away 1 

SUBTRACTION. 

Sign — , MINUS. Terms to be explained : — Svhiraction, 
minuend, subtrahend, remainder, difference, excess, minus. 

Mental Exercises. 

a. Select some number and rapidly subtract 2 or anv of the 
other digits, thus :— 100, 98, 96, &c 100, 97, 94) 91, &c. 

6. 9 from 16, 9 from 14, 9 from 19, &a 7 from J 3, 7 from 
12, 7 from 18, &c. 

c. What number added to 6 will make 9 ? What number 

added to 8 will make 11 ? &o. 

d. 27 — 16, 18 —13, 36 — 18, &o. 

e. 9 — 2 + 6 + 2 —3, &c., and similar exercises. 

VIII. 

(1.) 645 (2 ) 976 (8.) 895 (4.) 614 
434 34iJ 762 302 



Ans, 211 

(6.) 9648 (6.) 8976 (7.) 6453 (8 ) 8976543210 
635 54 3421 . 1234667890 



Ans. 7741975320 
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(9.) 8765490123 (10.) 693 (11 ) 745 
6453270013 484 698 



(12.) 684 (13.) 764 (14.) 68432 (15.) 89645 
485 676 49016 9798 



(la) 64006 (17.) 896764 (18.) 149684 (19.) 168010 
46119 698916 39616 99191 



(20.) 610496 (21.) 47698435 

391968 19849763 



(22.) 91019010 (28.) 61409835 
49198179 61391469 



(24 ) 967458324 — 674596737. 

(25.) 864314832 — 683019068. 

(26.) 810963108 — 9768329. 

(27.) 901010101 — 123456789. 

(28.) 999888777 — 888989878. 

(29.) 605403201 — 506504302. 
(30.) 618390600 — 89645601. An*. 528744999. 
(31.) 694897 — 68549 — 9768 — 894. 
(32.) 987654321 — 123456789 — 12345678 — 1234567 
. 123456. 

(33.) 4689 — 648 + 5698 — 5989 + 89. Am, 3839. 
(34.) 769 + 896 — 489 — 396 + 42 —81. 
(35.) 6801 — 859 — 968 + 764 - 893. 



(36.) 49 + 89 — 16 — (64 + 35). Aiu, 23. 
(37.) 8964 + 987 — (96 + 89) — (109 + 16). 
(38.) (648 — 49 + 96) — (560 + 98 —67). 
(39.) 13 + 79 — (64 — 35 + 49) + (69 — 54) — 29. 
(40.) 1001 — 987 + (1001 — 876) + (1001 — 765) — 
(987 — 698). 

(41.) Fr(ym seven thousand eight hundred and ninety- 
seven, ivhtra/it four thousand six hundred and sixty- 
three. 

(42.) -From sixty-five thousand one hundred and forty- 
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seven, mibtract forty-three thousand five hundred and 
twenty-three. 

(iSu) From forty-two thousand five hundred and 
seventy, take thirty-six thousand seven hundred and 
seventy-one. 

(44.) What M the remainder when two thousand six 
hundred and forty-seven is subtracted from thirty-nine 
thousand five hundred and one ? 

(45.) What is the difference betvfeen six hundred and 
forty-five thousand ana nine hundred and seventy-five 1 

(4^.) What is the diference between six hundred and 
forty-three thousand five hundred and seventy-four and 
three hundred and seventy-nine thousand eight hundred 
and seventy-nine ? 

(47.) What is the excess of ei^ht hundred and sixty-four 
thousand four hundred and forty over six hundred and 
eighty-nine thousand three hundred and ninety-nine ? 

(4o.) How much greater is one million two hundred and 
sixty-nine thousand five hundred and seventy-five than 
one million one hundred and seventy-two thousand five 
hundred and seventy-eight ? 

(49.) How much less is five millions eiffht hundred thou- 
sand nine-hundred and seventy-eight man eight millions 
six hundred and nine thousand five hundred T 

(50.) Whether is two millions five hundred and sixty 
thousand two hundred and twenty-one greater or less than 
two millions five hundred and six thousand nine hundred 
and ninei^-eight ? and by how much ? 

^51.) What number must be subtracted from eight 
millions five hundred and forty-five thousand six hundred 
and eighty-one to leave nine hundred and seventy-six 
thousand four hundred and nineteen ? 

(52.) What number must be added to six hundred and 
foity-five thousand three hundred and seventy-five to 
make one million and one ? 

(53.) The greater of two ntmbers is two millions five 
hundred and five thousand four hundred and four, and 
their difference is one million ninety thousand and eighty. 
!Fmd the less. 

(54.) The sum of two numbers is five millions, and the 
less is one million six hundred and five thousand four 
hundred and nine. Find the greater. 
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(55.) Tht 9vm of two numbers is four millions four 
thousand and four, and the greater is three millions forty 
thousand and forty. Find the less. 

(56.) How many times is six hundred and eighty*nine 
thousand five hundred and forty-seven contain^ in four 
millions one hundred and thirty-seven thousand two 
hundred and eighty-two ? 

(57.) What is the remainder when eighty-four millions 
five hundred and sixty-nine thousand four hundred and 
fifty-three is subtracted as often as possible from three 
hundred and thirty-eight millions three hundred and 
seventy-seven thousand eight hundred and thirteen 1 

(58.) Subtract 4 hundred from 13 hundred. 

(59.) Subtract 649 thousand from 960 thousand. 

. (60.^ Take 999 billions from 1000 billions. 

(61.) If the difiference between two numbers be 13 and 
500 be added to each number, what will their difference 
be then ? 

IX. 

(1.) From 3 gross, 5 dozen, 2 score and nine, subtract 
2 gross, 6 dozen, 3 score and 11. 

(2.) How many years elapsed between the accession of 
George I. in 1714 and that of Queen Victoria in 1837 ? 

(3.) Two travellers set out on a journey at the same 
time from the same place. The first day A travelled 106 
miles by rail and walked 16 ; the second day he rode 29 
miles and sailed 9. The first day B drove 31 miles, and 
the second day travelled 99 miles by rail. How many 
miles were they apart at the end of the second day 1 

(4.) Kepler was bom in 1671 and Galileo was 7 years 
older than he. In what year was Galileo bom ? 

(5.) A merchant commenced business with a capital of 
^2500. The first year his losses amounted to £695 and 
his gross gains to J&749. The second year he gained 
£947 and lost £348. The third year he lost £219 and 
gained £875. His average expenses were £250 per 
annum. What was his capital at the end of the third 
year, and how much had he gained after deducting losses 
and expenses ? 

(6.) A carriage and two horses cost £165 ; each horse 
cost £49. What was the price of the carriage ? 
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(7.) In one box there are 976 oranges, and in another 
642. If 436 be sold out the first box and 349 out of the 
second, and then 98 be pnt ont of the first into the 
second, and 69 out of the second into the first, how many 
oranges will then be in each box, and how many more in 
the one than in the other ? 

.' (8-) John had just as many nuts more than James as 
James had more than Robert Now Bobert had 2 score and 
9, and James had 5 dozen and 8. How many had John ? 

(9.) If 5 yds. of doth cost 85&, and 4 yds. cost 68b., 
what is the price of 3 yds. ? 

(10.) Three merchants possess among them J£l7648. 
A and B have £13896, B and have ;£8974. How 
much has each of them ? 

VTTLGAB FRACTIONS— coR^iied. 

tt.) A-A(a»w. A), A- A. l-i. f- f 

iO \ » "L 1^ * 9 9 nr»I x» it» t«- 

l*©" I TT" * T > T9 Tff> IT "STf Ta T¥» TUTT 1 ••• 

(a) 9f — 6? {ans. 3f), 11$ -9j, 16A-13A. 
(4.) H-^ {ans. 1|). 6f-4f, 11^-6^. 
(5.) lOf — 7t, 13J-11J, 24|-19f 
(ft) 136A— 128H,64t— 63}, 72t— 69f. 
(T) 97A-31A, 101A-99A, 2()4A-108H. 
(ft) 469A— 372A:,569H— 321it, 411^— 9i{. 
(9.) 561A— 560H, 610Jf — 509if, 918^— 817i{. 

(10.)*+*+f-f-f(««.«,f-{+4-J. 

(U.) A + A-A + A-A.^ + 4f-6f+|(aiM.5f). 

(12.) 21 + 3J-l{-2t,2J+3J-14-.4. 

(13 ) John received t^ of a sovereign from his nnde and 
spent f of a sovereign. He then received f of a sovereign 
from his aunt and spent i of a sovereign. What part of 
a sovereign has he left ? 

(14.) f of a poie was in the sand, f in the water. How 
much of it was above the water? 

(15.) John ate f of his nats, gave away f of them, and 
lost { of them. What part of the whole number had he 
left? 
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MXJLTIPLICATIOK. 
Sign X. 

Terms to be explained : — JfuUiplicationj mvUipticandf 
multiplier^ fcu^arSf product, 

Mbatal Exsbcises. 

024x2,36x2,25x3, 18x4,&c. 

6 13 X 20, 24 X 30, 19 X 40, 32 X 50, &c. 

e 15 X 14, 16 X 15, 17 x 18, 13 x 19, &c. 

d (6 + 3 — 8 + 4) X 6, (7 — 3 + 4 — 1) X 8, &c. 

e (8—4) X (6 + 3), (3 + 9) x (7 — 2),2 x 2 x 2, &c. 

/ To multiply any number by 25 : affix two ciphers and 
divide the result by 4. Multiply 19, 21, 39, &c., by 25. 

g To multiply any number by 125 : affix three ciphers and 
divide the result by & Multiply 29, 37, &c., by 125. 

h To multiply any number of two figures by 11 : between 
the figures place the sum of the ^[ures— -thus, 63 x 11 
» 693, 74 X 11 a 814. 

XL 

(1.) 321 X 2, 3, 4. Am. 642, 963, 1284. 

(2.) 465 X 5. 6, 7. Ans. 2325, 2790, 3255. 

(a) 789 X 7, 8, 9. (7) 645 x 7, 8, 9. 

(4.) 564 X 2, 3, 4. (S) 897 X 2, 3, 4. 

(5.) 978 X 5, 6, 7. (9.) 231 x 5, 6. 7. 

(6.) 123 X 7, 8, 9. (10.) 697 X 7, 8, 9. 

(11.) 6781295043 X 2, 3, 4. 

02.) 5670184932 x 5, 6, 7. 

(la) 4569093821 X 7, 8, 9. 

(14.) 3458982910 X 9, 11, 12. 

as.) 8760589798 X 9, 11, 12. 

(16.) 8945675 x 10, 100. 

(17) 9056786 X 100, 1000. 

(18.) 3467890 X 30, 50, 70. 

(19.) 8978609 X 800, 900, 7000. 

(2a) 6745901 X 1100, 12000. 

Terms to be explained : — CcmpodU numher*, pnru 
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Mental Exercisb.— What are the factors of 14, 16, 18, 
22, 24^ 15, 21, 27, 33, 36, 28, 32, 44, 48, 25, 35, 45, 55, 42, 
54 66, 72, 49, 56, 63, 77, 84, 64, 88, 96, 81, 99, 108, 121, 
132,144? 

ft 

XII. 

aO 3412765 X 14, 16, 18. Ans. 47778710. 

54604240. 
61429770. 
(2.) 9806574 x 15, 21, 24. (&) 8917685 X 35, 45, 55. 
(a) 2301654 X 22, 27, 33. (7.) 5634987 X 42, 54, 66. 
(4.) 8715463 x 28, 32, 36. (ft) 9028796 x 49, 56, 72. 
(ft) 4623876 X 25, 44, 48. (9.) 8764329 X 96, 99. 108. 
(10) 6542107 X 121, 132, 144. 
(11.) 96458307 X 630, 770, 840. 
(12.) 87367218 X 6400, 8800, 96000. 
(la) 78276309 X 81000, 990, 12100. 

xin. 

(1.) 647983 X 13, 19, 23. (5) 865376 x 65, 71, 83. 

Ans. 8423779. (6.) 678987 X 67,79,87. 

12311677. (7.) 567876 x 89, 101, 103. 

14903609. (8.) 789098 x 91,109,113. 

(2.) 768094 X 29, 31, 37. (9.) 432678 x 97, 107, 119. 

(a) 636872 X 41, 43, 59. (10.) 608934 X 127, 139, 143. 
(4.) 976487 x 47, 53, 61. 



(11.) 683019 X 345, 678. (16.) 453987 X 942, 385. 

Am. 235641555. (1&) 842109 x 2345, 6789. 

463086882. (17.) 953210 x 3087, 8009. 

(12.) 572908 X 368,457. (18.) 731098 x 6503,7092. 

(la) 794120 X 579, 806. (19) 382907 X 6007, 1671. 

(14.) 342876 x 850, 706. (20.) 289765 X 4576, 3908. 

(21.) 6740291 X 82340. (26.) 8170983 X 890067. 

(22.) 8959183 x 62009. (27.) 908963 x 769006. 

(23.) 450090 X 80075. (2a) 6475328 X 680007. 

(24.) 398097 X 67009. (29.) 5364217 X 900008. 

(2ft) 839765 x 87965. (80) 7586439 x 456789. 
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XIV. 

(1.) Mvltiply six hundred and forty-nine millions eight 
hundred ana sixty-five thousand three hundred and nine, 
by ninety-six. 

(2.) MvUiply eighty thousand nine hundred and seventy 
millions sixty-seven thousand and eight, by nine thousand 
and seven. 

SI) What is the product of six thousand seven hundred 
sixty-five, mvltMied by three thousand eight hundred 
and seven ? 

(4.) What nufyiber is equal to seven hundred and nine 
times eighty-nine millions four hundred and seventy-four 
thousand ? 

(5.) What ntmber is eqaal to six millions four hundred 
and seventy-five thousand six hundred and eighty-nine 
times eighty-nine % 

(6.) How mwch greater is the product of seventy-five 
thousand six hundred and forty-nine ana twenty thou- 
sand eight hundred and forty-two, than the product of 
seventy-four thousand nine hundred and eighty-nine, and 
nineteen thousand eight hundred and seventy-two ? 

(7.) From the sum of eight hundred and seventy-four, 
ninety-seven, six thousand five hundred, subtract the sum 
of seven hundred and sixty-nine, eighty-four, nine hundred 
and forty-nine, five hundred and seventy-nine, and 
multiply the remainder by six hundred and forty-five. 

(8.) Find by how mxiny nine hundred and seventy-eight 
multiplied by eight hundred and seventy-nine is grecAer 
than eight hundred and seventy-six multiplied by six 
hundred and seventy-eight. 

(9.) Multiply nine hundred and eighty-five billions by 
seventy-four. 

(10.) Multiply six hundred and seven millions by forty- 
nine thousand. 

XV. 

Terms to be explained : — Squa/re^ or second power ; 
cube, or third power; fourth power, Sc, ; indices ; continued 
product 
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Mental Exercises. 
o. What is the square of 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12, 

6. What is the cube of 2, 3, 4, 6, 6, 7, 8, &o. ? 

^ ^:r ?' 33 — 3>, 43 — 4«, 63_5« 2' + 2*, 3» + 3«, 2» x 
2«, 3» X 3», &c. . 

d To find the square of any number :— Multiply the given 
number + the units, by the number — the imits, and 
add the square of the units ; thus the square of 74 = 78 
X 70 + 16. What is the square of 39, 84, 96, &c. ? 

Find the cube of — 
(11.) 17. (16.) 863. 

(12.) 23. (17.) 789. 

(13.) 41. (18.) 607. 



Find the square of — 
(1.) 19. (6.) 897. 

(2.) 21. (7.) 698. 

(3.) 43, (a) 709. 

(4.) 69. (9.) 807. 

(5.) 74. (10.) 6785. 



(14.) 79. (19.) 811. 

(15.) 93. (20.) 2409. 



(21.) 13 X 17 X 19 X 23 {Arts. 96577.). 
(22.) 29 X 31 X 37 X 43. 

234 X 567 X 890. 

890 X 760 X 500. 

700 X 800 X 900. 

(74 + 63) X (89 + 47) (Ans. 18632.). 

(96 — 74) X (98 —69). 

(29 — 14 + 19) X (64 + 23 — 59). 
, , (64 — 39) X (23 + 19) X (72 — 68). 
(30.) (19« — 17«) X ( 98 + 8») X (125 — 6»). 

XVL 

SHORT METHODS. 

Ex. 1. 874 X 999. 874000 = 874 X 1000. 
Svhtract 874. 




873126 = 874 X 999. 

Ex, 2. 345 X 798. 276000 = 345 x 800. 
Subtract 690 = 345 x 2. 



275310 = 345 X 798. 
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Ex. a 893 X 427. 


893 
427 




6251 
37506 


Ex. 4. 674 X 19. 


381311 

674 
19 




12806 



6251 = 893 X 7. 

'506 = 6251 X 60 = 893 x 420. 



19 X 4 = 76,19 X 7 + 7 = 140, &C. 



(1 ) 68349 X 99, 98, 97. (4.) 84675 x 972, 856, 648. 
(2.) 42967 X 999, 998, 997. (5.) 67438 x 13, 17, 18, 19. 
(8.) 63458 X 567, 729, 486. (6.) 96408 x 1317, 15019. 

xvn. 

(1.) What is the difference between 6 apples mnltiplied 
by 9, and 9 apples multiplied by 6 ? Would it be correct 
to say " 9 multiplied by 6 apples " ? Why ? 

(2.) Find the difference between 98 X 74, and 74 X 
98. Explain the result. 

(8.) Find the continued product of 17, 19, 23, and 29. 

(^) If 1 yd. of cloth cost 29 shillings, what is the price 
of 349 yds. ? 

(5.) There are 98 omnibuses in a city, and, on an avercLge^ 
273 people patronise each in the course of a day. How 
many passengers do they carry in a year of 52 weeks, 
running 6 days in each week ? 

(6.) Multiply 96 by 42. If we were first to multiply 
the multiplicand by 8, how many times would the product 
be increased ? If we were first to multiply the multiplier 
by 7, how many times would the product be increased ? 
If we were first to multiply the one by 5 and the other 
by 4, how many times would the product be increased ? 
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Fmd the answer in each of these cases from the product 
first found. 

(7.) A person bought 35 railway shares when they 
were selling at £69 a share, and afterwards sold out when 
they were selling at £73. What did he gain by the 
transaction ) 

(8.) There are two numbers, 49 and 37. By how much 
does the difference of their cubes exceed the cube of their 
difference? 

(9.) A body of soldiers was formed into a solid square, 
with 49 men on each side. If they were arranged in 
a colunm, 51 men deep, with 47 in front, how many 
would be left out? 

(10.) If one man can build 3 yds. of wall in a day, how 
many yds. could 29 men build in 18 days ? 

(11.) If a cistern can be filled in 25 minutes by two 
pipes, one discharging 19 gallons a minute, and the other 
27 gallons a minute, how many gallons does the cistern 
hold? 

XVIII. 

Terms to be explained : — Proper fractions^ improper 
fractioiMy mixed nwmibers^ 

(1.) ix5(flww. y)»ix6.*x3, tx7, Ax5, A>«11- 

(2.) |xl2, Axl3, *x8, «xll, HxlS, Jixl2. 

(3* ) How many third ports of a yard are there in 16 yards ? 
How many in 9| yards? 

(4.) Express as improper fractions : 4) {ane, y), 6( 
{ana, V), 8A, Hf, 8^. 9J, lOH, 7«, IIH- 

(5.) 18J, 21f, 342J, 897ii, 746^, 849^1, 646^^. 

(6.) Express 6 as a fraction, with denominator 9 {ans, 
V) ; 8, with den. 11 ; 16, with den. 11 ; 14, with den. 12 ; 
29, with den. 19 ; 31, with den. 29. 

(7. ) (4 + 1) X 6 [ans. V). (A + t*t) x 8, ( A~A) x 9 {an*- \iX 
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(8.) (f-|+«x6, (t+t-t-«x4. (A- A+A- A) 

(9.) « + J-|)x6+(f-4+{)x6(an«.V).(A+A)^6- 
(tt — A+tt) ^ ^* 

(10.) (f-l) X 2 + (f + f) X 3-(f-f) X 4,(5+1) X 3- 

(•_j)x4+({+i)x6. 

(11.) George bought 2| lbs. of nuts, and he found that 
after giving t lb. of them to each of his companions, he 
had just i lb. left to himaelf. How many companions 
has he? 

(12.) A man walks 3f miles to his work every day, and 
the same distance home a^in. How many fifths of a 
mile does he walk in a week of 6 days ? 

DIVISION. 

Sign -r, as 6 -f- 2 ; or } = 3. Terms to be explained : — 
Division, dividend^ divisor^ quotient^ complete quotient^ 
remairuier. 

Mental Exercises. 

«. *, I, i, 4; I, V ; {, t ; V. V ; *. 4; V, *; V, V. &c. 
h. V, V. V. V, &c. 

e. Multiply the half of 12 by the third part of 18 ; the fourth 
part of 20 by the fifth part of 30, &c. 

d. To divide any number by 25— Multiply by 4, and divide 

the result by 100. Divide 896 by 25. 

e. To divide any number by 125 — Multiply by 8, and divide 

the result by 1000. Divide 968 by 125. 

/. What is the square root of 9, 16, 25, &c.7 
g, V36, -v/49, V 64, ^8, ^ J25, &a 

NoU, — Sums like the above should be put down on the 
black board step by step, tb^ pupils meanwhile 
calculating mentally. 
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XIX. 

In the following find the complete quotient : — 

(1.) 69845164 ^ 2, 3, 4. (ft) 41019087 -^ 7, 8, 9. 

Answers, 34922582. (T) 87649839 -^ 9, 11, 12. 

23281721J. (a) 68490510 -r- 9, 11, 12. 

17461291. (9.) 81091198 ^ 3, 5, 7. 



(2.) 87638495 -^ 2, 3, 4. (10.) 876459737 -r- 2, 4, 6. 
(a) 987654321 h- 4, 6, 6. (11.) 468428646 -r- 7, 9, i: 
(4.) 76489674 -h 4, 5, 6. (12.) 135797531 -^ 6, 8, 12. 



In the following find the quotient and remainder : — 



W ^l?9i??^7 -^ ?» 7i ®i 



305070901 -^ 9, 11, 12. 
(15.) 416283658 -=- 5, 7, 9. 

In the following find the complete qaotient : — 

(16) 845832146 -^ 10, 100, 1000. 
(17.) 643214630 -r- 100, 1000, 10000. 
(la) 834106980 -f. 40, 50, 70. 
(19.) 149683219 -r- 800, 600, 900. 
(2a) 764389763 h- 11000, 60000, 1200. 

YTTLGAB YUACTIONB— continued. 

XX. 
Bednce to whole or mixed numbers : — 
a) V, HS Try H^(«««(«r«, 12|, 13}, 10*, 84^). 

#0 \ 968 T4H Sye •81 

/Q \ H4a 1_8»« 1880 i8yi 

^»'' •"> To > 11 » ~iT"' 

(4.) *x5 (an«. 2J), f x8 (aiw. 6f), f x4, f x6. 

(6.)4x7,|x4,*x8,}x9. 

(60 6}x9 {ans, 60), 7^x5 {ans. 39), 6f x8, 9^x11. 

(7.) 4-5-5 (an*. A)» f -5-8 (ans. A)» *-5-4, f -5-6. 

(a)*-^7,f-5-4,4-^8,i-^9. 

(9.) 6|-?-9 (aiw. f^), 74-5-6 (an*. 1^), 6f -t-8, 9iJ.f.ll. 

ttO.) 84-^6, 61-5-7, 9i-^5, 81^7. 

(U.) 10i^3, lli-4-6, 94-5-11, 11S-H12. 

(12.) 4f ^6, 9i-M0, 68-5-7, 81-5-9. 
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XXI. 

In ihe following find the complete qaotient : — 

(L) 976458964 -=- 14, 15, 16. 
Antwers. 69747068U, 
65097264X. 

61028685^. 
(2.) 865347853 -5- 18, 21, 22. 
(a) 754236742 -^ 24, 27, 28. 
(4.) 698497850 - 32, 44, 48. 
(5.) 706009608 -^ 25, 33, 45. 
6.^ 695986908 -h 35, 36, 42. 



109865832 -^ 54, 66, 72. 
a) 761498306 -r 49, 64, 88. 
" 601900690 -J- 55, 63, 56. 



(9-! 



In the following find the qaotient and reminder : — 

(la) 769810900 ^ 77, 84, 96. 
(11.) 345678912 ^ 81, 99, 108. 
(12.) 219876543 -h 121, 132, 144. 

In the following find the oomplete qaotient :— 

(la) 864596006 ^ 490, 560, 9600. 

(14.) 678009608 ^ 81000,990000, 1080000. 

CIS.) 430201967 H- 121000, 1320000, 1440000. 

XXII. 

In the following find the oomplete qaotient : — 

(10 896752105 -^ 13, 17, 19, 23. 

Answers, 68980931 », 
52750123^^ 
47197479,1^ 
38989221H 

(2.) 325874601 ^ 29, 31, 37, 41. 
(a) 123456789 ^ 43, 47, 59, 61. 
(4.) 987654321 ^ 67, 71, 73, 79. 
(5.) 111111111 -^ 83, 89, 97, 101. 
(&) 436019087 -^ 103, 107, 109, 113. 
(7.) 645908196 -r- 127, 131, 137, 139. 
(a) 8764312897 ^ 149, 197, 257. 
(9.) 1000000000 -5- 151, 199, 263. 



DIVISION. 41 

(la) 9871236540 -h 157, 211, 269. 
(11.) 8764981070 ^ 163, 223, 271. 
(12.) 9876498379 -j- 269, 331, 389. 
(la) 6418321096 -^ 379, 349, 409. 
(14.) 7689639619 -r- 798. 987, 789. 
(15.) lOlOlOlOlO -^ 6742, 8913, 7608. 
(1&) 1919191919 -H 4567, 8907, 6428. 
(17.) 9181716151 -^ 6419, 8764, 9839. 
(la) 16438009610 -r- 34567, 89642. 
(19.) 67891456837 -5- 67809, 45683. 
(20.) 14832146964 -^ 830061, 456789. 
(21.) 96431480068 -r- 679841, 196843. 

In the following find the qnotient and remainder : — 

(22.) 46983214698 -=- 4896143, 8900698. 
(2a) 710980109686 ~ 89600, 987600. 
(24.) 671489631489 ^ 647000, 67190000. 
(25.) 896419631483 ^ 19840000, 71960000. 

XXIII. 

(L) Divide eight thousand nine hundred and sixty- 
five byW. 11 we were first to multiply the dividend by 

5, would the quotient be increased or diminished ? — and 
how many times ? 

(2.) Divide eighty-six thousand four hundred and fifty- 
six hy 12. n we were first to multiply the divisor by 

6, would the quotient be increased or diminished ? — ^and 
how many times ? If we were first to multiply both the 
dividend and divisor by 6, would the quotient be increased 
or diminished? What effect would it have on the re- 
mainder? 

(3.) Divide two hundred and seventy-two thousand 
eight hundred and sixty-six millions ten thousand and 
eighty-eight by forty-two. 

(4.) Divide six thousand three hundred and twenty- 
two millions nine hundred and eighty-eight thousand six 
hundred and seventy two by nine^ thousand six hundred 
and eight. 

(5.) Divide four hundred and fifty-nine millions six 
hundred and fifty-four thousand eight hundred and nine- 
teen by two thousand eight hundred. 
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(6.) If twenty-four millions seven hundred and forty 
thousand four hundred and nine he the ^pwtierU, thirty-two 
the remainder^ and thirty-nine the divisor^ what is the 
dividend ? 

(7.) If six billions four hundred and sixty-nine thou- 
sand eight hundred and nine millions five hundred 
and forty-two thousand six hundred and nineteen he the 
dividend, and ninety-nine the divisor, what is the re- 
mainder 1 

(8.) If fourteen millions fifty-five thousand and seventy 
be the prodttct, and two thousand three hundred and six 
the mvltiplier, what is the multiplicand ? 

(9.) If six billions nine hundred and eight thousand 
and seventeen millions nine thousand six himdred and one 
he the dividend^ thirty-two the remainder, and one hundred 
and seventy-seven thousand one huncked and twenty- 
eight millions six hundred and forty-one thousand two 
hundred and seventy-one the quotient, what is the divisor? 

(10.) Divide 16 by 4 ; sixteen thousand by four thou- 
sand ; sixteen billions by four billions* 



XXIV. 

(1.) If £9648 were divided equally among 36 persons, 
how much would each receive f 

(2.) What is the twenty-seventh part of £11853 ? 

(3.) How often will a wheel which measures 16 feet in 
circumference turn in 6 miles, each mile containing 5280 
feet? 

(4.) How long will it take a person to read a work of 
9 volumes, each containing 464 pages, if he read 116 pages 
daily? 

(5.) If a cistern can be filled in 39 minutes by a pipe 
discharging 42 gallons a minute, in how many minutes 
may it be emptied by one discharging 18 gallons a minute? 
If both were opened when the cistern contained 1182 
gallons, in what time would it be filled ? 

(6.) If 16 yards cost 48 shillings, what is the price of 
19 yards ? 
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(7.) If 27 horses cost £1134, and one horse be worth 
21 sheep, what is the price of a sheep 1 

(8.) A railway is 568 miles in length, and cost 4^ 
millions of money in making, aU bnt £7688. How much 
did it cost per mile ? 

(9.) The eighth part of an ounce of spider's silk is in 
length equal to 400 miles. How many ounces of it would 
reach from the earth to the sun, a distance of 93 millions 
of miles ? 

(10.) In a besieged city there were 29,952 cwts. of 
flour, 237,888 loaves, and 392 barrels of salted meat. It 
was calculated that 312 cwt. of flour would be consumed 
daily, and that 28 loaves or ^ of a barrel of meat was 
equivalent to 1 cwt. of flour. For how many days would 
the garrison be able to hold out ? How long, if they were 
put on half rations ? 

VULGAK FRACTIONS— cow^mM^:?. 

Terms to be explained : — Lowest terms, common deno- 
minator ^ complex fractions, compound fractions. 

Tests of divisibility : — 

Any number is divisible by 

2, if its unit's figure be even ; 

3, if the sum of its figures be divisible by 3 ; 

4^ if the number formed by the two figures on the right be 

divisible by 4 ; 
6, if its unit's figure be or 5 ; 

6, if it be divisible by 2 and by 3 ; 

7, by trial ; 

8, if the number formed by the three figures on the right be 

divisible by 8 ; 

9, if the sum of its figures be divisible by 9 

10, if its unit's figure be ; 

11, if the difference between the sum of the figures in the 

even places and the sum of those in the odd places be 

either or a number divisible by 11 ; 
7, 11, or 13, when the number consists of three figures 

repeated ; 
73 and 137, when the number consists of four figures repeated 

—thus 42394239 and 970097 (ie., 00970097), are so 

divisible. 
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XXV. 

Reduce to their lowest terms : — 

- . 106 , ^, 84 , ., 198 72 



(2.) 

(a) 



120 ^'•"'* »" 106 ^*""" »" 216, 108. 

288 14^ 180 ^ 

768, 245, 216, 648. 

^ 400 216 1305 

676, 416, 234, i35a 

i±\ 7x4x9x6 . -. 1 4x7x6x 9 6 x4x 18x21 
W 8x21x3x9 ^"'"' *'' 21x18x2x3, 14x8x24x12. 
(K\ Jx9x6x3 6x3 x5x7 6x^9xl55<21 

W 6x3x18x5, "9x9x15x7, 28x20x12x18. 

fa\ 4x6x18x9 4x1 8x6x7 x11 21x4x54x8 

W 12x8x9x6, 22x9x21x9x6, 8x27x14x12. 

Simplify and reduce to their lowest terms : — 

rt\ t=?±5/ a^ 8+1—4 11+12-4-8 

C«0 8+2-6 ^*'"* *^' 6=5+3, 6-3+10 . 

/Q\ ll±12i:5+4 11+12—18 (8 -6+4) X 8 

(0-; -6_9+i8_l, 4+9+8—6, (7+4— 8) x 2. 

/Q\ (6— 4 +8)x8 (6:Hl)xJ8+2) (6—1 + 2) x ( 8 +3— 2) 
W (7+10— 2) X 9, (7+3) X (6+3), (7+8) x (12+4) . 

What is the difference between — 

/^#>N 18 , 18x6 , V . 18 ^ 18-r-6 

(10.) 2j and g^3^j and between ^^ and g^^^ 

Simplify and reduce to their lowest terms : — 
^-. 16-^4 2Ij-3 36-h3 

(■>">••; 25-1-5, 28-1-2, 48-J-4. 

no\ 76-~2 96-^6 84-^2 

K.^') 81-7-9, I08+^, 121-r-ll. 

XXVL 

(1.) Express j as a fraction having 8 as its denominator 
(ans. {) ; }, with 10 as denominator ; }, with 9 as deno- 
minator ; {, with 27 as denominator. 

(2.) Express \, |, ij as & set of fractions having the 
common denominator 4 {ans. J, |, J) ; \, ^, f , with c. d. 6 ; 
h i h iy ^^"^ c- ^' 12 ; i, f , A, i» with c. d. 10. 
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Reduce to fractions having a common denominator : — 
(3. i, hhi; *, A, I, 4 5 4, i, i^hh; h H, f h tV 

(4.) 4+i («'w. li), 4+4 {ana. }), 4+ J, J+}. 

(6.)i+J+4, S+i+^+4, i+i+f. 

(6.) 34 + 2J {ana, 6j), 6i+44, 6!+^, 4J + 1J. 
(7.) 24+i+54, 6J+5A+7f, 8f +9iV 

(8.) 4 — 4{«w. J), i — J, 4— i, S-A. 

(9.) 44 -2j (an«. If), 6J -4|, 4| - lA, 6^ - 1 A- 
(10.) 81 — 7A, 9f-6A, 1U-8A, 13J-5J. 

XXVII. 

(1.) Hx 10, Ax 12, A of 11, a of 9. 

(2.) 6Sx6, 4fx7, 8fx6, 5*x3. 

(3.) 17* of 9, 6i of 4, 16f of 9, 26f of 8. 

(4.) *-^5,*-r- 8, 1-4-4,1^4. 

(5.) H-^9, A-^9,6i^2, 16J4.9. 

(6.) 8 J ~ 10, 8J ^ 11, 6A 4- 12, 74 -H 12. 



(7.) 4x^ (an*. A), fxU {ana. }), *xf xj. 

(a) fx^xf, tofJ,^of§. 

(9.) f of t, * of I of f x|, f of 1 X J of 7. 

(10.) 2ix3i {ana. lOA), 4§x6f {ana. 30*), 74x4|. 

(11.) 8Jx74, 9fof6f, 8Jof7|. 

12.) * of I of A of A of IJ, f of 9x3|x A of 15. 

(13.) A>^#xljxlffx|, 2f of Ax5. 

a4.) (6H-4i-.6|)x6, (6?— 4f— A)x8. 

(15.) (6*— 4J+fi^ — 24)x6, (7A+8A-6y»x-4JJ)x9. 

(16.) A-^f («w«. lil), i -^i {ana. 1^), J -^f f -^f 

a7.)*-f-J, $-5-4, ^-h*, *-?-J. 

(18.) 64-?- 74 (aTW. II), 8|-5-4f {ana. IJ), 94-f.74. 

(19.) 2$-?- If, 9f -J-4A, K--5-2A. 

(20. ) (3i X 4^) -?- (8t X 4?) {ana. A). (2f x 6}) -j- (74 of 41). 

roil -^2iii_ ?ix5| 
^^^•' 4Aof i4|' 4i3r&f* 
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(23.) ^-^ {ana. H\ ^^ 

(24) ' + * Jiii 

/oic^2i + 3f 24x3} 

^^^'^ 3lP^' 3J-5-2i 

(2ft) 4f-lA+3i (4}-5-lA)x3|. 

(27) ^ + i^i±t(aiw J) -t±i^l + i 

^^^*' l»x3*-2»' ^^3»xl«4-3* 

XXVIIL 

(1.) What fraction is 5 of 10 (ana, ^)? 3 of 9 (ana. i)l 
7 of 28? 18 of 16? 

(2.) Eeduce 72 to the fraction of 84, 96 to the fraction 
of 176, 189 to the fraction of 210, 297 to the fraction of 
324. 

(3.) What fraction of 112 is 252 ? what fraction of 432 

18 576? 

(4.) Beduce f to the frac^on of f (ana. f), ^ to the 
fraction of | (ana. J), 5j to the fraction of 4J. 

(5.) Eeduce i to the fraction of Ij^, 4f to the fraction 
of 7) } of f to the fraction of | of i. 

(6.) If 9^ be t of a certain number, what is the whole 
number? Ana. 11 J. 

9J=t of No. .*. The number required=^ of 9}= 

4ofv=V=ni. 

(7.) If 1 If be f of a number, what is the whole number ? 

(8.) If 5} be f of a number, what is f of the whole 
number? 

(9.) A workman during a three month's engagement 
saved, the first month £2$, the second £3^, the third £^ 
For how many weeks during the winter will this money 
keep him at the rate of £i per week ? 
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(10.) A said that he would give f of whatever sum B 
gave towards a certain charity. £ gave ^ of £50. How 
much would A require to give ? 

(11.) What is the half of one-fourteenth ? the sixth of 
one-third ? the twelfth of one-half ? 

XXIX. 

MvUipLicaiion when the Muttiplier contains a Fraction. 

(1.) Find the half of 6984, 9833 Ansiffers, 3492, 4916^. 

(2.) Find the third of 6743, 964& 

(3.) Find the seventh of 87641, 11409. 

(4.) ^ of 45968, f of 96483. Amwers, 39401f, 82699f. 

(5.) A of 839645, ^ of 897681. 

(6.) a of 1149683, {^ of 1468971. 

(7.) 678954 X ^, 851911 X 4J. Answers, 2376339, 
3691614^. 

(8.) 975003 X 6i, 857643 X 51. 

(9.) 761142 X 7i, 610109 X 8f. 

(10.) 839764 X 8f, 1149683 X 11*. Anstffers, 7437909|, 
13157483J. 

(11.) 4896456 X 9^?!, 7412968 X 24J. 

(12.) 8967432 X 29f, 7643281 X 742ff . 

(la) 9784564 X 900i?, 7645983 X 7600^^. 

Division when the Divisor contains a Fraction. 

In the following sums find the quotieut and 
remainder : — 

(14) 541321 4- 31, 694130 -^ 5^. Ansu^ers, 154663 + 
r. i, 132215 + r. if. 

(15.) 897601 -7- 6^, 674289 -^ 7^. 

(16.) 87643 ^ 8f , 96459 -h 7h 
In the following sums find the complete quotient : — 

(17.) 649831 -^ 11-t, 846134 -^ 21*. Answers, 65070H, 
39870AV 

(18.) 6897658 -r 23^, 4964581 -r 417«. 

(19.) 6814870 -f- 90^, 8764589 -r IOOO4?. 



(26 
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Midtiplication when the Jfultiplicand contains a Fraction, 

(20.) 6489764 X 6, 729894? X 8. Ansufers, 3893860$, 
6839157f. 

(21.) 874096} X 9, 605908^ X 11. 
(22.) 6709845} x 24, 9068076^ X 27. 
(2a) 4974651^ x 32, 7610919/^ X 64. 
(21) 4729643A X 23, 7642050x\ X 37. 
(25.) 8746961f x 43, 9653875}} x 51. 

Division when the Dividend contains a Fraction, 

In the following sums find the quotient and 
remainder : — 

[26.) 6428495 ^ 7, 961072^ -^ 9. Answers, 91835 + 
" 106785 + r. 7^. 

(27.) 774961t»t -^ 11, 874072/;^ -^ 12. 
(28.) 65429184 -^ 25, 9754827* -5- 32. 

In the following sums find the complete quotient :— 

(29.) 6497832^1 -5- 56, 7641891 A: 4- 84. AvmoerSf 
1160321^, 90974fl. 
(80.) 9621843? -j- 23, 7961776^^ -^ 31. 
(81.) 9870019}? -^ 69, 6891742^ -^ 73. 

ft 

MuoeUaneons Exercises. 

(1.) Find the sum of 968, 47, 8745, 19, 2847, 6894, 5897, 
765, 849, and 74. 

(2.) Add together four billions six hundred and ninety- 
two thousand eight hundred and nine millions five hun- 
dred and forty-one thousand six hundred and seven, six 
hundred and eighty-four thousand seven hundred and 
ninety-two millions eight hundred and ninety-six thousand 
five hundred and eleven, ninety-six thousand eight hun- 
dred and forty-nine millions nine thousand and thirteen, 
eighty-seven thousand six hundred and eight millions 
nine hundred and ten thousand seven hundred and nine, 
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elglit Iitiiidred asd ninety-seven millioDS six hundred and 
forty-three thousand nine hundred and forty-two, and 
BBTen hundred and sixty-fire millions eight hundred and 
ninty-six thousand seven hundred and sixty-fivd. 

(3.) Express 1596 in Boman numerals. 

(4.) Find the square of 249. 

(5.) Five boys set out to gather nuts. Andrew gathered 
nine hundred and ei^ht ; Bobert, seven hundred and 
eleven ; David, one thousand and nineteen ; Charles, 
ninety-seven ; and Frank, seven hundred and forty-nine. 
How many did they gather among them ? 

(6.) From 6549862709804 take 2958974811915. 

(7.) jProm nine billions six hundred and four thousand 
and ninety millions six hundred and eighty-two thousand 
five hundbred and forty-nine stihtract nine hundred and 
sixty-five thousand eight hundred and ninety-two millions 
seven hundred and ninety-three thousand six hundred 
and fifty-nine. 

(8.) What is the difference in population between two 
towns, the one having eighteen thousand four hundred 
and fifty-three inhabitants, and the other fifteen thousand 
eight hundred and ninety-six ? 

(9.) Express the following number in words : — 
897068643009. 

(10.) How many years elapsed between the year 
UDccLXix and the year mdccclxx ? 

(11.) From six apple-trees there were gathered respec- 
tively three hundred and sixty-five, nine hundred and 
seventy-nine, four hundred and one, eight hundred and 
eleven, seven hundred and three, and four hundred and 
nineteen apples. Of these one thousand nine hundred 
were sold to one customer, and five hundred and nine to 
another. How many were left unsold. 

(12.) Express the following number in words :— 
8976001901893. 

(13.) John got six times as many apples for his money 
as the number of pence which he spent on them. He 
spent fivepence. How many apples did he receive ? 

D 
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(14.) The American War of Independence commenced 
in the year hdcclxxiy. How many years elapsed be- 
tween that date and the end of the rebellion of the 
Southern States in xdcgclxv 9 

(15.) On Mond ay Jane was dux in her dass ; on 
Tuesday, 2d ; on Wednesday, 7th ; on Thursday, 6th ; 
and on Friday, 14th« What was her average place for 
the week ? 

(16.) 643549809008 X 27. 

(17.) What is the product of six hundred and forty-two 
millions eight hundred and ninfity-seren thousand five 
hundred and nineteen multiplied by six hundred and 
seventy-five thousand and nine ? 

(18.) By how much does twenty-nine millions eight 
hundred and five thousand six hundred and eleven mid- 
tipUed by nine exceed nineteen millions seventy-eight 
thousand four hundred and fourteen mvUiplUd by eight ? 

(19.) Shakespeare was bom in the year xdlxiv. How 
old was he at tne time of his death in xdcxvi ? 

(20.) A man bought a horse and cart for £27. The 
cart cost £11 less than the horse. Find the price of each. 

(21.) What number must be added to 396 -f- 18 + 29 
+ 842 to make the sum equal 497 + 16 + 35 -f- 1197 ? 

(22.) 896456 X 89007. 

(28.) What is the difference between the cube of 99 

and the square of 888 ? 

(24.) Multiply the excess of 897654831 over 768497658 
by 87. 

(25.) Find the value of 8964 + 794 + 19 — 8439 + 
7689 — 894. 

(26.) America was discovered in hcdxcii, Canada in 
HCDXCix, Japan in xdxlii. Van Dieman's Land in 
HDCXLii, and Behring's Strait in xdccxxviii. How 
many years elapsed between each of these discoveries ? 

(27.) The first Crusade commenced in 1096, and the 
last ended in 1291. Express these dates in Boman 
numerals. 

(28.) 67458397 -5- 108. 
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(29.) On three apple-trees there were 973 apples. On 
the fiist and second together there were 569, and on Uie 
first and third together there were 672. How many were 
there on each ? 

(30.) 9648972893704 -^ 480000. 

(31.) A stream supplies a reservoir with water at the 
rate of 4968 gallons per minute, and the water is dis- 
charged from it at the rate of 5856 gallons per minute. 
At a certain time when the sluice was opened there were 
69854 gallons in the reservoir. How many gallons were 
there in it after 23 minutes had elapsed ? 

(32.) If Jane work on an average 6 sums correctly 
each day she is at school, how many will she work cor- 
rectly in a session of 10 months, each month consisting of 
4 weeks, aud each week of 5 days, taking into account 
11 days on which she was absent i 

(3a) 17649872496 X 81. 

(34.) 76089641045 X 9000. 

(35.) Find the square of 49 and the cube of 37. 

(36.) A person was bom in 1819 and died in 1863. 
How old was he when he died ? 

(37.) If 9643 be the remainder and 11472 be the sub- 
trahend, what is the minuend ) 

(38.) The wheel of a hand-barrow is 4 feet in circum- 
ference. One day it was taken a distance of 12^ miles 
and back a^ain. How often did the wheel turn, there 
being 5280 feet in- a mile ? 

(39.) 694872643 -r 8970. 

(40.) A cistern can be filled in 17^ minutes by a pipe 
discharging 48 gallons a minute. If it can be emptied by 
another pipe in 21 minutes, how many gallons must be 
discharged by the latter per minute ? 

(41.) If one mile of railway requires 114 tons of iron at 
£13 a ton, what will be the cost of the iron required to 
construct a railway 47 miles in length ? 

(42.) If a horse trot 25 miles a-day during 6 days of 
the week, how many miles will it have trotted m 3 weeks ? 

(43.) A train, travelling at the rate of 29 miles an hour. 
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starts at 6 o'clock in the morning, how far will it have 
trayelled by 11 A.M. of the same day ? 

(44.) How much greater is the product of 97 and 79 
than the product of their sum and difference 1 

(45.) A farmer sold 6 horses valued at £60 each, for 
which he received 19 cows valued at J&ll each, 5 calves at 
j&4 each, and a score of sheep at £2 each. The rest he 
got in money. How much money did he receive ? 

(46.) The sum of two numbers is 8964, and one of them 
is 879. .Find their product. 

(47.) Find the continued product of 6 + 3, 6 — 3, 9 — 5, 
9 + 5, 8 — 2, 2 + 8, 7 — 3, and 7 + 3. 

(48.) If 4 men can build a wall in 16 days, in what 
time could 8 men build it ? 

(49.) In a regiment of 600 men and 59 officers, each 
officer received J&30 of prize-money, and each man i of 
that sum. How much prize-money was there ? 

(50.) If a train start at 9 Aji., and has travelled 396 
miles by 8 p.m. of the same day, what was its rate per 
hour? 

(51.) What number is that which, being divided by 6, 
the quotient multiplied by 5, the product divided by 10, 
and the quotient increased by 4, will be equal to 7 ? 

(52.) John's grandfather is 79 years old. John's father 
is 42 years younger, and 23 years older than John. How 
old was John's grandfather when John was bom 1 

(53 ) What number must be multiplied by 55 to pro- 
duce 796458960 ? 

(54.) What number must be added to the square of 
93 that it may be exactly divisible by the square of 39 ? 

(55.) A merchant began business 21 years ago with a 
capital of £560. The value of his stock is now ^3240. 
He has debts due to him to the amount of £1769, of 
which £345 are bad debts. He himself owes £212. 
How much money has he gained each year on an average 1 

(56.) There are two numbers, 21 and 31. By how 
much does the difference of their cubes exceed the cube of 
their difference ? 
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(57.) A merchant bought 450 lbs. of tea at 2s. per lb. 
Thirty lbs. were lost in the carriage, and 49 lbs. were 
destroyed. He sold the remainder at 3s. per lb. How 
much did he gain or lose ? 

(58.) If a book contain 456 pages, 25 lines in each 
page, on an average 9 words in each line, and 5 letters in 
each word, how many letters are there in the whole book ? 

(59.) One-third of 75 multiplied by the fifth part of 
120 will be one-seventh of a certain number. Fmd the 
number. 

(60.) Jane is now 11 years of age. Five years a^o her 
father was 5 times as old as she was. How old will her 
father be 10 years hence ? 

(61.) How many shots will a fleet of 8 ships fire in 36 
rounds, two of the ships having 91 guns each, five 74 guns 
each, and one 59 ) 

(62.) A farmer went to market with £400 in his 
pocket. He bought 36 oxen at £16 each, and 3 score of 
sheep at £2 each. He drew £360 from the bank while 
at the market. How much money did he carry home ? 

(63) A cistern contains 7695 gallons. How many 
gallons must be run off each hour so that it may he 
emptied in 21 hours ? 

(64.) A regiment of soldiers was formed into a column, 
with 52 men on one side and 36 on the other. Supposing 
they were formed into a column with 49 men on one side, 
how many would be on the other ? 

(65.) John gathered 456 nuts, James half as many, 
Peter half as many again as John, Andrew as many as 
James and Peter together. How many nuts did they 
gather among them ? 

(66.) If 79846 be divided by a certain number, it gives 
a quotient of 265, with remainder 81. What is the 
divisor 1 

(67.) "What number is that which, being divided by 
52, the quotient increased by 49, the sum diminished by 
the difference between 36 and 17, the remainder multi- 
plied by 3, and the product divided by 111, the quotient 
wiUt)el' 
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(68.) The product of two numbers is 94583, and the 
third part of one of them is 17. What is the other 
number? 

(69.) Three men and a boy earned among them 76 
shillings. Each man got 6 times as much as the boy. 
How much did each receive ? 

(70.) In a garden there were 769 apples on one tree, 
and 876 on another. The owner gathered 49 daily for 
13 days, and then divided the remainder among his 3 
sons and 2 daughters, giving to his daughters a son's 
share between them. How many did each receive ? 

(71.) From twenty-nine and four-sevenths subtract 
seventeen aud six-sevenths. 

(72.) Add thirty-four and four-ninths, six hundred and 
seventy-nine and three-ninths, eighty- nine and seven- 
ninths) seventeen and eight-ninths, nine and four-ninths, 
thirteen and six-ninths. 

(73.) 98A + 792A + 879A + 75 -f- 8973xV + 7984/^ 
+ 693^? + 892t*t + 597?4 + A- 
(74.) 6709060892745 J — 4060908645896.J. 

(75.) John bought 30j yards of twine to fly his kite ; 
he also received 14|yards from his father, and 17| yards 
from his brother. How many yards had he altogether ? 

(76. 4f+5A-6f+lA-4f. 
(77.)6A-4t+3A-2|. 

(78.) A draper bought 769i*ir J'ards of cloth, and sold 
596| of them. How many has he left ? 

(79.) Eeduce to whole or mixed numbers : — 
896 191 84 , 196 

12", 7", 11, *^^ T. 

(80.) Express as improper fractions : — 89 j, 17|, 42fi, 
and 9f . 

(81.) Express 9 as a fraction, with denominator 8 ,* 
and 8 as a fraction, with denominator 6. 

(82.) In a railway train there were 3f times as many 
second-class passengers as there were first-class, and a 
half as many again third-class as there were of first and 
second together. Now there were 36 first-class passengers. 
How many were there in the whole train ? 
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(83.) If 2jr yards of doth are required to make a pair 
of trousers for a soldier, and 3} for his coat, how mauy 
yards will be required to clothe a regiment of 950 men ? 

(84.) tx 3,^x4,1-8, 14-6. 

(85.) 4| X 6, 4f X 6, 7*-f-6, 6f -^5. 

(86.) A gentleman gave away one Christmas 1749 pence 
among 12 men and 9 women, giving to each woman 
one half the number he gave to each man. How many 
did each receive ? 

(87.) * X I, I X 4, t X f * X J. 
(88.)*■^*,|■^f,*-^?, !H-t. 
(89.) 34 X 44, 6S X 4i, 44 X 7}. 
(90.)6i-f-8*,8S^4J,?-r-44. 

(91.) 3» X 6J X A- 

(92.) 3| X 7* -f- 2(Vr. 

(93.) At an election the successful candidate had a 
majority of 471, and 975 votes were registered against 
him. How many voted altogether ? 

(91.) What is the difference between 16{ x 6 and 
29$ X 9? 

(95.) Simplify ^-A«JL^^ 

1 6 X 4 X 15 X 27 
12 X 32 X 10 X 9, 
9 X 27 X 14 X 5 



18 X 21 X 15 X 54. 

(96.) In a steamboat there were 27 cabin passengers, 
^ as many again second cabin passengers, twice as many 
steerage passengers as there were cabin and second cabin 
passengers together. How many were there altogether ? 

(97.) 4893f X 9, 5674 X 9|. 

(9a) 6842i X 37, 9754 X 37i. 

(99.) 689544 -5- 18, 78976f -5- 23. In the first of these 
two sums find the complete quotient, and in the other 
the quotient and remainder. 

(1(X).) 64961 -$- 5^, 9645 -r- 29f In the first of these 
two sums find the complete quotient, and iu the other 
the quotient and remainder. 
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(lOL) A gentleman bought a carriage for £275, a pair 
of horses for | of what he gave for the carriage, and a 
dog for -fg of the price of the carriage. By mistake he 
sent a cheque for £,299 to pay for them. What was the 
amount of error ? 



(102.) Simplify ^ii?* 



31 
(103.) Simplify i±^» 

aOt) Simplify ^^^5' 

(109.) Divide the ram of 6| and 4} bj their difference. 

(106.) Simplify *^, j-J-,. 

(107.) * of 4J 4- 9J, * ^ {4>x94). 

(108.) If 18J be XT of a number, what is the whole 
number ) 

(109.) If a man can do f of a piece of work in a day, in 
what time will he do the whole work 1 

(110.) If a man can do a piece of work in 2} days, how 
much of it will he do in 1 day? 

(111.) Smiplify s^__2^ + i rS'T2^Ti^-. 

(112.) From the sum of one-half and one-fifth subtract 
the half of one-fifth. 

(113.) From the product of one-third and one-half 
subtract the difference between one-third aud one-half. 

(114.) From the quotient of one-third divided by one- 
half subtract the product of one-third and one-half. 

ai5.) Simplify II + II + 1* + Jl 

(UR) Simplify ^^-^--^-^ + ^^^ 

(117.) Divide the sum of one-fourth and one-fifth by 
their diJQTerence. 



COMPOUND RULES, 

{MONEY.) 



HONET TABLE. 

8 Farthings make 1 Hal^nny (i<^). 

4 Farthings •, 1 Penny {d). 
12 Fence „ 1 Shilling (a). 

20 Shillings „ 1 Peond (£). 



L. 8. D., signifying ''Pounds, Shillin&^s, Pence," are the 
first letters of the words "libra, Solidos, Denarius," the 
names of Roman coins. 

The coins in use are as follows : — 

Cfold: — Sovereign (208.), Half*sovereign (10s.). 

Silver: — Crown (5s.), Half-crown (2s. 6d.)i Florin (28.), 
Shilling (Is.), Sixpence (6d.), Fourpenny-piece or Groat (4d.), 
Threepenny-piece (3d.). 

Copper: — Penny (Id.), Half-penny (Jd.), Farthing (Jd.). 

.Guinea, 21s., a gold coin formerly in use, is now only used 
as a nominal unit, especially in fees and subscriptions. 

Gold is a legal tender to any amount ; Silver to the extent 
of 40s. ; and Copper to the extent of 12d. 



ALIQUOT PAETS. 



Of£L 

10/= 4 
6/8 = 4 

5/ =i 
4/ =4 
3/4=4 
2/6 = 4 
2/ =A 
l/8 = :Ar 



of lOs. 


of 68. 


of2s. 6d. 


of 18.3d. 


3/4= k 


• • • 


• • • 


• •• 


2/6= i 


= 4 


• •• 


• •• 


1/8= i 


= 4 


• •• 


• •• 


1/3=4 


/74= t 

• • • 


= 4 


• •• 




m= 1. 


= i 




• • * 


/24= a 


= i 




1 ••• 1/14 ITT 




... 


... 


/!*= iV 



of Is. 



• •• 



= » 
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BEDUOTIOK. 

Terms to be explained : — Lower dmomruUUm, higher 
denomination^ reduction. 

Mental Exbrcisies. 

a. Reduce to halfpence IJd., 3d., SJd., ke, 

h, „ to fartnings l}d.y 2id., did., 4fd., Ac. 

c. ,, to pence Is. 4d., 2b. 3d., 40. 5d., &c. 

d. ,, to pence 7f., 9f.> 24f., &c. 

e. n to shillings 45d., 69d., 74d., Ac. 

/. „ to shillings £1, Is., £2, 4s., £3, 16s., &G. 

g, „ to pounds 498., 63s., 488., &c. 

h, „ to pence £1, 48., J^, £7, 15s., &c. 

9. „ to farthings £1, 10s., £2, 5s., £3, lOs. 6d., &a 

h, „ to farthings 2 crowns, 3 half-crowns, &c. 

h „ 10s. to the fraction of £1 ; Ss. to the fraction of 
£1 ; Is. to the fraction of 1 crown, &a 

XXXL 

Reduce to shillings : — 
(1.) £93 (aiw. 1860), £476, £874. 
(2.) 89 guineas, 768 guineas, 496 guineas. 
(8.) 86 half-sovereigns, 98 half-guineas, 896 florins, 
(i.) 978 crowns, 1001 half-crowns, 8341 half-crowns. 

Reduce to pence : — 

(5.) £896 {ane, 215040), 896 guineas, 975 half-sovereigns. 

(6.) 832 half-crowns, 1111 florins, 439 sovereigns. 
Reduce to farthings : — 

(7.) £897 {a}i8, 861120), 356 crowns, 1099 half-crowns. 

Reduce — 

(8.) £987^ 13s. to shillings {ans. 19753) ; £473, 19s. to 
shillings ; £856, lis. to shillings. 

(9.) 83 guineas, 13& to shillings ; 891 crowns, 4s. to 
shillings ; 813 half -guineas, 9s. to shillings. 

(10.) £83, 19s. 6d. to pence ; £742, 13s. 8d. to pence ; 
£645, 17s. 9d. to pence. 

(11.) £916, 13s. 4^. to f arthinss (a9i«. 880002) ; £891, 
17s. 8d. to farthings ; £813, Is. 7|d. to farthings. 
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(12.) 49 guineas, 13s. S^d. to farthings ; 89 half-sove- 
reigns, 8& 9|d. to farthings; 412 crowns, 2s. 7^d. to 
farthings. 

(la) J&47, 13s. 8d. to halfpence ; £96, lis. 4^. to half- 
pence ; J&lll, 17s. 9^. to halfpence. 

(li.) 48 half-crowns, 2s. Z^d. to halfpence ; 91 half- 
gaineas, 8s. 11^. to halfpence ; 98 sovereigns, 19s. 11^. 
to halfpence. 

(15.) £981, 17a 6d. to sixpences ; 99 guineas, 13s. 9d. to 
threepenny-bits ; 45 half-crowns, Is. 8d. to f ourpenuy-bits. 

XXXIL 

Reduce — 

(L) 9768 farthings to pence {ans. 2442), 4976 farthings 
to pence, 8761 halfpence to pence. 

(2.) 1967 shillings to pounds (ans, £98, 7s.), 2898 
shillings to pounds, 3976 sixpences to pounds. 

(3.) 9876 pence to shilliugs, 8764 halfpence to shillings, 
9781 farthings to shillings. 

(4.) 7986-fifths of a penny to pence, 8764-eighths of a 
penny to pence, 9764-twelfths of a penny to pence. 

(5.) 97689 farthings to pounds (ans. £101, 15s. 2^), 
87642 farthiugs to pounds, 68324 farthings to pounds. 

(6.) 36745 farthings to pounds, 97684 farthings to 
pounds, 19843 farthings to pounds. 

(7.) 98742 halfpence to pounds, 97511 halfpence to 
pounds, 76489-thirds of a penny to pounds. 

^8.) 79841 farthiDgs to half-sovereigns, 73691 halfpence 
to naJf-sovereigus, 49693 farthings to sovereigns. 

(9.) 68955 farthings to pounds, 768459 farthings to 
guineas, 964711 halfpence to guineas. 

(10.) 51990 threepenny-bits to pounds, 9763 fourpenny- 
bits to pounds, 896543 pence to sovereigns. 

(11.) 450 florins to crowns, 456 florins to half-crowns, 
1020 halfpence to half-crowns. 

(12.) 960 halfpence to half-guineas, 71 half-crowns. Is. 
to naif -guineas, 1890 half -guineas to pounds. 

(13.) 2499 threepenny-bits to guineas, 80418 farthings 
to guineas, 89 guineas to pounds. 



60 FBACTICAL ABITHKETIC. 

(14.) 930 guineas, 8s. to pounds, 9768 crowns to guineas, 
8764 half-crowns to guineas. 

(15.) £1015, 7s. to guineas, 9768 half-crowns, Is. 6(L to 
half -guineas, 897 half-crowns to half-guineas. 

XXXIIL 
Find how often — 

(1.) 4s. 5d. is contained in £l, 6s. 6d. (ans, 6), 3s. 9d. in 
£l, lOs., 4s. lid. in £2, 14s. Id. 

(2.) 2s. 7id. in £l, 3s. 7id., Ss. llfd. in £3, lis. 9d., 
J. 9 Jd. i] 



4s. 9^d. in £4, lis. O^d. 

(3.) £2, 6s. 7d. in £11, 12s. lid., £3, 9s. Sfd. in £31, 
7s. 6id., £6, 4s. lljd. in £68, 14s. 3fd. 

(4.) £3, 6s. 4^. in £11, 128. 3|d., £7, 6s. 9{d. in £39, 
3s., £6, lis. 2d. in £60, 13s. 3^. 

Beduce the following fractional expressions to their 
lowest terms : — 

(5-) arV <«"«•*)' zr^ stit 

^ ' 4s. DO. 48. od., OS. otcL. 



£1, lis. 6d. 15a. 2id. £2, 7s. Sj d. 

£2, 7s. 3d. , £1, 2s. 8id., £3, 12s. SJJd. 

14s. 10}d. 98. 2d. £1, 5s. S^d. 



(6.) 

^'•^ 198. 6id. , £1, Is. Id., £2, 78. 3d. 

Find what fraction — 

(8.) 3d. is of Is. (aTW. |) ; 4d. of Is. ; 1^ of Is. 

(9.) 48. of £1 ; 5s. of £l ; 2s. 6d. of £l. 

(10.) 3s. 4d. of £1 ; 6s. 8d. of £l ; Is. 3d. of £1. 

(11.) 12s. of £1 ; 15s. of £l ; 13s. 4d. of £l. 

(12.) 10s. of £2 ; 12s. 6d. of £3 ; 17s. 6d. of £4, 10s. 

Beduce — 

(13.) 3s. 9d. to the fra<;tion of 5s. 7M. (ans. f ), £6, 78. 
Ojd. to the fraction of £6, 18s. 6d., £4, 6s. 10|d. to the 
fraction of £5, 12s. 3^. 

XXXIV. 

(1.) Andrew has £5, 6s. 7^d., and Thomas has £7, 18b. 
3d. How much money must Thomas give to Andrew 
that the latter may have 6000 farthing ? 



C0HF0X7ND ADDITION. 61 

(2.) A gentleman's income is £967. What amount of 
income-tax must he pay at the rate of 5d. in the £ 1 

(3.) At an entertainment 500 people paid 3d. each, 
450 paid 6d. each, and 197 paid Is. each. What was the 
amount drawn 1 

(4.) A French franc is worth 9jd, What is the value 
in English money of 987 francs ? 

(5.) An American dollar is worth 4s. 2d. What is 
the value of 2000 doUars ? 

(6.) In India 16 annas are equal to one rupee, which 
is worth 2s. What is the value of 1600000 annas 1 

(7.) The property of a certain city is valued at 
i&15,000,000. What assessment would be raised at the 
rate of 7id. in the £ ? 

(8.) Add together a halfpenny, a penny, a shilling, a 
crown, a half-ciown, a sovereign, a guinea, and a half- 
guinea, and find how often the amount is contained in 
£481. 

(9.) How many yards at ds. 5^. a yard, may be had 
for £5, 10s. ? 

(10.) If mutton be 11^. per lb., and beef 9d. per lb., 
how many lbs. of mutton must be given for 18 lbs. of 
heef? 

(11.) How many gallons of water must be added to 16 
gallons of spirits, at 18s. a ^lon, so that the mixture 
may be sold at 12s. a gallon f 

(12.) A man divides £17 among 4 people, so that for 
every 6d. one gets another gets 5d., another 4d., and 
another 2d. What does each receive ? 

OOMPOUKD ADDITION, 

Meittal Exercises. 

a. id. + IJd. + 2d. ; SJd. + 4d. + 7id., &c. 

6. is. 6d. + 2s. 3d. + 6s. 9d. ; £4, IDs. + £6, 16s. + £2, 6s., 

&C. 

c 1 shilling + 1 florin + 1 half-crown ; 1 sovereign + 1 

guinea + 1 half -guinea, &c. 
d. 3d. + 21d. + 24d. + 24d., &c. ; 4s. + 2s. 9d. + 2s. 9d. + 

28. 9d., &c. ; £2 + £3, I6s. + £3, 168. + £3, 16b., &c 
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XXXV. 



(1.) (2.) (3.) 

£ s. d. £ 8. dm £t 8. d, 

96 17 11 19 13 8 47 11 6 

49 11 6 218 14 5 39 18 7| 

54 3 8 9 18 7 19 11 5 

37 10 7 38 6 11 42 19 lU 

42 9 17 12 10 7 8 10 



£280 18 8 £304 5 5 £157 10 3 

(4.) (5.) 

£ 8, d. £ 8, d. 

496 18 10 896 11 5f 

54 13 lU 49 5 Hi 

598 11 lOJ 7 9 lli 

49 13 11 960 Oi 

54 11 7J 49 9 7 




£1254 10 2^ 

(7.) (a) (9.) 

£ 8. d, £ 8. d. £8, d, 

?§? l\ li ^98 11 5J 489 19 lU 



987 14 54 219 13 4^ 568 17 1 

872 19 9} 721 15 6| 897 13 5i 

742 11 5i 87 14 7J 476 14 7J 

89 9 lOf 619 17 8t 893 13 5* 

411 13 7J 911 19 5 742 19 llj 



(10.) (11.) (12.) 

£ 8. d. £ 8, d. £ «. d. 

974 13 llj 548 11 5 211 13 4i 

39 11 4i 897 16 4J 910 17 5* 

8 17 0| 798 13 5| 19 9 9| 

42 19 7} 894 11 6} 4211 5 uX 



18 10| 742 19 7J 897 13 
876 1 li 421 11 51 876 14 10| 
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(la) 



£ s. 


769 18 


421 13 


986 14 


874 13 


976 18 


497 13 


764 11 : 


(16.) 


£ s. , 


874 19 


421 13 


54 18 


896 9 


6 11 


19 13 


38 14 






d. 
I* 

4 



(14.) 

£ «. d. 

742 11 lU 

968 13 5^ 

421 14 7J 

384 11 5^ 

421 9 6i^ 

824 10 10^ 

874 11 5 



(17.) 



d, 
5 

I* 
54 

9 llj 



£ 9, 

549 8 
656 9 
872 13 

54 11 
876 14 

98 13 



(15.) 

£ 8. d, 
789 11 54 
39 17 4 
87 104 
19 13 Of 
916 17 6 
496 18 11 
987 9 10 



(18.) 

£ «. d^ 

849 17 6i 

569 18 Hi 

49 16 7i 

18 llj 

568 13 9} 

1456 11 5J 

987 18 6J 



(19.) 
£ 8, d. 

118 19 7i 
49 13 114 

984 17 8| 

782 13 54 
99 18 74 
84 19 ll| 
49 7 ^ 
98 9 84 

849 16 74 
89 13 6| 

641 9 11 
98 16 7J 

967 14 5 
4897 19 9* 
57 16 74 

109 10 llf 



(20.) 

£ 8. d, 

74 13 54 

896 14 6| 

97 11 54 

74 13 6* 

981 14 54 

674 19 10| 

1984 13 74 

9842 17 64 

6984 13 54 

6742 14 6f 

981 13 114 

89 17 U 

764 13 54 

9876 14 llj 

898 13 54 

541 9 10 



(2L) 

£ 8, d. 
421 11 114 
543 16 94 
9876 13 44 
989 17 64 
548 13 74 
9876 14 llf 
896 1( 
987 16 Hi 
876 14 n 
49 13 54 
38 17 6J 
842 11 114 
49 13 6f 
1496 17 7i 
8942 114 
9768 13 ^ 
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(22.) (23.) (24) 

£ a. d, £ s, d. £ a. d. 

496 13 5^ 2483 16 7^^ 9876 11 5^,^ 

8979 14 im 974 19 5Jj 4978 19 6^ 

764 11 6i 69 18 llU 989 13 7jAr 

49 19 m 45 19 6 J 87 11 11 J 

147 16 8 896 13 7 9811 13 4f ^^ 

97 17 9H 1483 14 11 J » 519 17 8J 

546 19 8i 987 16 m 421 14 7JA 

498 13 bii 99 19 m 54 19 " 




XUOf If* 

(26.) £4697, 138. 8* + £698, 198. 7|i H- £497, 
168. 8if + £98, 178. 6i J + £987, 168. U + £9861, 
14g. 7ii+ ;fi989, 168. 7i A + ^421, 148. llf- + £986, 
lla. li V»^ 

(27.) £7984, 138. SJ^V + ^987, 168. 11 J | + £98, 
198. 7f + £872, l8. 4iii + £8976, 148. lOJ * + £989, 
168. 9^. + £99, 198. 9J^V + £421, lis. 4Ji + £97, 168. 

lli«. 

(28.) £4897, 168. 7iA + £423, 178. 8f A + £98, 
138. 7$A + ^8931, 98. 10 J T*. + £986, 138. 5J » + 
£16, 198. 11 J + ^35, 16s. 2i + £617, 198. ^^. 

(29.) £896, 178. 8J J + £768, 138. 7^ + £8734, lis. 
lOJH + ^961, 138. 5J^ + £654, 17s. 6J-,V + £769, 
138. 5if + £83, lis. 7ii + £641, 138. m + £84, 
lis. llJ4 + £16,198.8iJ. 



lis. 11^^ + A^io, lys. o^f. 

(30.) £7911, lis. lli^ + £896. 7s. 6*^ + ^97, 
188. 7ii + ^983, 198. 6i^V + ^998, Is. 7i + £9876, 
168.9 + £8381, 178. lO^f + £931, lis. & + £674, 
198. 11|tV + ^1479,5s. 9J|. 



COMPOUKD ADDITION. 



+ J742, 98. lOJ Y^T + ^869, ITs. 9. 

(8a) £918, 138. 5} + £1678, 148. lOd. + £989, ISs. 
Hi'y + ^98, 138. lOfJV + £643, 98. SJU + £96, 
188. 7iA + £8745, 138. 11} A + £986, lie. SJ + 
£498, 138. 8}TtV + ^561, 98. 10^,^ 

XXXVL 

(1.) Add together the following sums : — Seven thou- 
8and four hundred and twenty-one pounds eleven shillings 
elevenpence farthing and two nineteenths ; eight hundred 
and ninety-seven pounds ten shillings sixpence halfpenny 
and eleven nineteenths ; ninety-eight pounds nine shillings 
gevenpence farthing and five thirty-eiffhths ; seven hun- 
dred and sixty-one pounds seventeen shillings eightpenoe 
halfpenny and four nineteenths, ninety-eight pounds 
thirteen shillings elevenpence farthing and three nine- 
teenths ; eight thousand nine hundred and seventy-six 
pounds eleven shillings elevenpence farthing and seven 
thirty-eighths ; eight hundred and eighty-eight pounds 
eighteen shillings eightpence halfpenny and eight nine- 
teenths ; nine thousand six hundred and fourteen pounds 
eleven shillings and uinepence farthing ; nine hundred and 
sixty-one pounds one snillinff tenpence and five thirtv- 
eighths ; one thousand six hundred and seventy-eignt 
pounds nineteen shillings and sevenpence halfpenny. 

(2.) rind the amount of the following sums : — Four 
hunmred and eleven pounds thirteen shillings fivepence 
hsdfpenny and four-firths ; nine thousand eight hundred 
and seventy-six pounds fourteen shillings tenpence 
farthing and three twenty-fifths ; eight hundred and 
ninety-seven pounds thirteen shillings fivepence half- 
penny and one-fifth ; sixty-nine pounds nine shillings ten- 
pence farthing and eleven-fiftieths ; nine hundred and 
sixty-four pounds thirteen shillings sevenpence halfpenny 
and nineteen twenty-fifths ; eight hundred and seventy- 
six pounds thirteen shillings and tenpence farthing ; nine 
thousand one hundred and sixty-seven pounds fourteen 

E 
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ahillings elevenpence halfpenny and three twenty-fifths ; 
eight hundred and ninety-eight pounds thirteen shillings 
fourpence farthing and seven-tenths ; seven hundred and 
sixty-one pounds nine shillings ; eight thousand seven 
hundred and thirty-eight pounds tenpence halfpenny and 
eleven twenty-fifths. 

Find the amounts of the following : — 

(3.) 29 threepenny bits, 87 f ourpenny bits, 95 sixpences, 
and 485 halfpence. 

(4.) 897 farthings, 684 pence, 497 halfpence, and 75 
shillings. 

(5.) 976 shillings, 89 florins, 67 half-sovereigns, and 83 
sovereigns. 

(6.) 984 crowns, 59 half-crowns, 48 florins, and 45 
pounds. 

(7.) £896, 451 guineas, 832 half-guineas, and 56 half- 
sovereigns. 

(8.) 989 half-guineas, 856 half-crowns, 764 half- 
sovereigns, and 976 halfpence. 

(9.) A shopkeeper sold on Monday goods to the value 
of £7, 18s. 6d., on Tuesday, £5, 13s. 7^3., on Wednesday, 
£11, 19s. 6jd., on Thursday, £11, 148., on Friday, £12, 
9s. O^d., and on Saturday, £29, 1^. llfd. What were his 
total sales for the week ? 

(lO-) A gentleman derives his income from the follow- 
ing sources ; — £760 from the public stocks, £650, 19s. 
from railway shares, £307, 18s. from land, £219, 13s. 6d. 
from other property, and £19. 17s. 6id. from interest of 
money in the bank. What is the amount of his income 1 

(11.) A joint-stock company pays away in the course 
of the year the following sums ; — Bents and public 
burdens, £216, 19s., insurance on stock, £27, 14s. 7d., 
travelling expenses, £456, 198. 7^d., salaries, £3676, 178., 
cleaning, £ll, 13s. 9d., advertising and printing, £376, 
18s. 9d., incidental expenses, £79, 18s. 3^d. What is the 
amount of expenditure ? 

(12.) A merchant at the beginning of a year had a 
capital of £8496, 17s. 8d. At the end of January he 
banked £768, 14s. 5d.. and had £39, 17s. 8id. of interest 
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added to' his account ; at the end of April he banked 
£989, 13s., and had £98, 17s. Sfd. of interest added ; at 
the end of June £68, 14s.; and had ;gl79j 13s. 4d of 
interest added ; and at the end of the year £896, 17s.y 
and had £576, 19s. 7id. of interest added. What was 
his capital then ? 



COMPOUND SUBTRACTION. 

Mental Exercises. 

a. 51d.— 2}d., 74d.— SJd., 28. 6d.— Is. 9d, 7a. 3d.— 48. 68., 

&c. 

b. From Is. 6d. suhtract 24d., then 24d. from the remainder, 

and similarly till the last remainder is less than 24d. 
In like manner from Ss. suhtract Is. 3d. ; from £5 suhtract 
£ 1, 38., &c. . 

c What change should he received in paying 3id. out of Is., 
Is. 24d. out of a florin. Is. 9id. out of half-a-crown 7 &c. 



a) (a) (a) 

£ 8, d. £ 8. d. £ 8. d. 

89 16 8 106 11 9 986 19 llf 

69 13 5 98 9 7 97 13 8* 



20 3 


3 


(4.) 

£ 8. 

456 13 
198 11 


d. 


258 2 


1* 


(7.) 

£ 8. 

897 13 
589 11 


d. 
61 
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(a) 




£ 8. 


d. 


106 11 


9 


98 9 


7 


8 2 


2 


W 




£ «. 


d. 


972 11 


5^ 


968 7 


^i 


4 3 


Hi 


(a) 




£ «. 


d. 


687 11 


H 


596 8 


n 



889 6 


3* 


(6.) 




£ 8, 


d. 


849 16 


^ 


672 17 


2i 


176 19 


H 


(9.) 




£ «. 


d. 


678 13 


H 


499 15 


n 
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(10.) 

£ 8. d, 
864 18 lU 
576 19 8i 

(la) 

£ 8. d. 

876 15 7i 
798 14 9J 


(11) 

£ «. (2. 

847 19 Hi 

596 13 llf 

(14) 
£ 8. d. 
841 10 
656 Hi 

(17.) 
£ 8, d. 
8764 13 5i 
876 14 9| 


a2) 

£ 8. d. 
768 13 5} 
479 15 5i 

as-) 

£ 8. d. 
8498 11 4i 
6596 


(la) 

£ «. (2. 
9761 
8964 1 li 


aa) 

£ 8, d. 
4156 11 4i 
99 19 9| 


(19.) 

£ 8. d, 
1549 1 U 
987 2 2i 


(20.) 

£ 8. d. 
8765 13 8 
976 11 9i 


(21.) 
£ 8. d. 
8764 19 6i 
989 19 9i 



(22) £4111, lis. Hi — £1234, 128. Hi. 
(2a) ;g8976, 148. 5i — £19, 188. 6. 
(24.) £8888, 188. 8 — £999, 198. 9}. 
(26.) £89, 13s. 7it — £64, 198. Sf A- ^ns. £24, 138. 
lOiA. 
(2a) £87, 148. Hi* — £69, lU. 11J{. 
(27.) £641, 158. 9i| — £98, 168. 9i A- 
(2a) £742, ll8. 8i i — £69, 198. llj H. 
(29.) £8961, 138. HJi ~ £876, ll8. llf^V 
(30) £6715, ll8. 4i tV — £876, 148. 9^ H- 
(81.) £876, 148. Hit — £698, 158. 9i|. 
(Sa) £798, 158, 6J^»r — £698, 168. 7i A- 
(3a) £1149, ll8. 7$^ — £978, 158. lli|. 
(84.) £6469, 198. 6i — £1976, 16s. 9J J. 
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(3&) £8974, 98. Oi A — Je8798, ISs. IJ. 

(36-) From five thousand seven hundred and sixty-one 
pounds eleven shilling ninepenoe three£arthings and four 
twenty-sixths taJee four thousand nine hundred and 
eighty-seven pounds nineteen shillings one penny farthing 
and seven-thirteenths. 

(37.) WhcU is the difference between four thousand eight 
hundred and seventy-one pounds nine shillings eleven- 
pence farthing and five-seventeenths and three thousand 
nine hundred and eighty-two pounds fourteen shillings 
threef arthings and nine thirty-fourths ? 

(38.) What is the difference between four thousand nine 
hundred and eighty-seven pounds eleven shillings nine- 
pence threefarthings and thirteen nineteenths and five 
thousand seven hundred and sixty-nine pounds thirteen 
shillings fivepence halfpenny and eleven thirty-eighths 1 

(39.) By how much is one thousand and nine pounds 
greater than nine hundred and eightv-seven poun(» nine* 
teen shillings elevenpence threefarthings and five-sixths t 

Find the value of — 

(40.) £89, 16s. 7i -f £35, 14s. 11 — £89, 17s. 6 + 
£42, 13s. — £76, 13s. 5^. 

(41.) £42, 19s. 11} — £99, 18s. 7J -f £101, Os. lOj 
-f £9, 17s. 6 — £86, 13s. 8|. 

(42.) £36, 19s. 7iJ^ — £84, 17s. 6JA + ^72, lis. 
9i A — £69, 13s. 6J A + £89, 13s. 8. 

xxxvin. 

(1.) 16 guineas — £11, lis. 

(2) 25 half-guineas — £9, 9s.' 

(8.) £17, lis. 6i — llgs. 14s. 5J. 

(4.) 99 half-sovereigns — 42gs. 13s. 6^. 

(5.) 17 ^ineas — 11 half-crowns -|- 13 half-sovereigns 
4- 96 half-guineas — 45 crowns — 82 halfpence -f- 42 
thirds of a penny. 

(6.) John said to James, If you give me 17s. 6^. I 
shall have 19s. ll|d. James repued, If you give me all the 
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money yon have I shall have £2. How much money had 
each of them ? 

(7.) Andrew got a present of 3 half-sovereigns. He 
bought a book for 7s. 9d<, and then 4j^. worth of twine, 
but by mistake gave one of his half-sovereigns instead of 
a sixpence in paying for the twine. How much money 
had he left ? 

(8.) A has in his pocket £5, lis. 6^., and B has in his 
jB4, 198. 6d. If A give to B £3, 18s. 6id., and B give to 
A £4, 13s., who will have most, and by how much ? 

(9.) What sum must I add to £475, 19s. 7^ to make 
up 500 guineas ? 

(10.) A lady went to market with a £lO-note and 
bought 11 lbs. of beef for lOs. Id., 7 lbs. of mutton for 
5s. 3d., 2 stones of potatoes for Is. 4d., and paid an 
account of £5, lis. 9^. How much money did she take 
home after paying a cab fare of Is. 6d. and 9d. to a porter? 

(11.) A farmer gave 2 oxen worth £15, 10s. each, and 
a horse valued at £36, in exchange for 2 cows worth 
£12, 15s. each, and a cheque for the remainder. What 
was the value of the cheque ? 

(12 ) A piano, mat, and stool cost £50. The piano 
and stool together cost £49, 18s. 2d. ; the piano and mat 
together £48, l6s. 4d. ; what was tJie pnce of each of 
these articles separately ? 



COMPOUND MULTIPLICATION. 

Mental Exercises. 

a. To find the price of a dozen articles, the price of 1 being 

given : Keckon each Id. as Is., and each farthing as 
3d. ; thus, 12 @ 7id. =78. 9d. What is the price of 
12 articles @ fd., Ud., 5id. ? &c. 

b. To find the price of a gross, the price of 1 being given : 

Find the price of 12 by the preceding role, and again 
the price of 12 at the price thus found ; thus, 144 @ 
2fd., 12 @ 2|d. =28. 9d., and 12s. @ at 28. 9d. =£1, 13s. 
What is the ]^rice of a gross @ IJd., 2id., b^d. ? &c. 
e. To find the pnce of a score, the price of 1 being given : 
Beckon eacn Is. as £1, 3d. as 58., Id. as Is 8d., and Id. 
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as 5d. ; thus, 20 @ 48. 74d. = M, 12s. 6d. What is 
the price of 20 @ 2{d., 4id., 6id. ? &c. 

d. To find the price of 100, the price of 1 being given : 
Consider the number of farthing in the price as so many 
pence and twice as many shillings ; thus, 100 @ 44d- 
= 36s. + Is. 6d. «» 378. 6d. What is the price of 100 
@3|d., 74d.,9d.? &c. 

«. To find the price of any number of articles : Consider the 
number of shillings or pence in the price as the * umber 
of articles, and the number of articles as the n mber of 
shillings or pence ; thus, 472 @ 3d. = 3 @ 472d. «= 
£5, 18s. What is the price of 360 @ 4d., 540 @ 4s. ? 

&C. 

/. Id. a-day=£l, 10s. 5d. in a year, or (not including Sun- 
days) £1, 6s. Id. Jd. a-day — 7s. 7id. in a year, or (not 
including Sundays) 6s. 6id. What does 3d. a-day 
amount to in a year 7 &c. What does jd. a-day amount 
to in a year ? &c. 

XXXIX. 

(1.) i£89, 78. 4 X 2 = £178, 14s. 8. 

(2.) £96, 89. 3i X 2 = £192, 168. 7. 

(a) £75, 98. 7f X 2 = X150, 198. 3J. 

(4.) £87, 38. lOJ X 3 = ^261, Us. Gf. 

(5.) £64, lis. 4f X 3 = £193, 14^. 2 J. 

(d) £84, 158. 6i X 4 = £339, 28. 2. 
(7) £79, 168. llf X 4. (19) £769, 178. 7f x 10. 
(a) £65, 178. 9i X 5. (20.) £896, 138. 8id. x 12. 

(9.) £69, lis. llf X 6. 

(10.) £97, 138. 8J X 6. (21.) £876, 14s. 6J. * x 9. 
(11.) £198, 11b. 4j. X 6. (22.) £698, lis. 4Jf x 8. 
(12) £964, Os. 11 J X 7. (23.) £989,138. 8^/^ x 10. 
(la) £842, 198. Oi X 8. (24.) £876, 148. lljf x H. 
(14.) £769, 178. 11 X 9. [25^) £643, 18s, 9J^V X 12. 
(15.) £897, 158. 8J x 10. (2a) £897, 178. lOj^^ x 7. 
(la) £976, 148. llj X 11. (27.) £964, 138. 11 J ^^ x H. 
(17.) £865, lis. lOj. X 12. (2a) £849, 98. 8^ « x 12. 
(la) £986, 13fi. 5J X 11. (29.) £878, 138. 4JA X 10. 
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(10 Je67, 14fl. Hi X 14, 16, 18. Ans. £948, 9a. 5 ; 
J61083, 19b. 4 ; £1219, 98. 3. 

(2.) £98, lis. 5J X 16, 22, 21. 

(3.) £78, 198. 6J X 24, 32, 44. 

(4.) £89, 138. llj X 27, 28, 25. 

(5.) £78, ll8. 10 J X 33, 48, 35. 

(a) £89, 178. llj X 36, 45, 54. 

(7.) £89, 178. 6i X 55, 42, 49. 

(8.) £101, 13b. 8J X 66, 56, 84. 

(9.) £896, lis. llj X 72, 64, 81. 
(la) £783, 12b. lOJ X 63, 88, 99. 
(11.) £654, 138. 8J X 77, 96, 121. 
(12.) £897, lis. 10 X 108, 132, 144. 
(la) £678, 148. 5J. X 70, 80, 90. 
(14.) £899, 198. 9J x 100, 110, 120. 
(15.) £689, 138. 11 J X 1000, 1100, 1200. 

(la) £897, 138. 5J * X 27, 36. 48. 
(17.) £968, ll8. llj t X 60, 96, 84. 
(18.) £768, 138. 5J J X 35, 54, 90. 
(19.) £8147, 168. 11 J I X 49, 80, 63. 
(20.) £7658, 19s. llj^r X 84, 108, 144. 

XLI. 

(1.) £25, 188. 4J X 13, 17, 19. Ans, £336, 188. lOJ; 
£440, 128. 4J; £492,98. ]J. 

(2.) £31, ll8. 5J X 23, 29, 31. 

(a) £19, 08. 9f X 37, 41, 53. 

(4.) £37, 198. 4J X 39, 43, 57. 

(5.) £49, 178. ej X 47, 59, 61. 

(a) ^168, ll8. 7i X 65, 71, 83. 

(7.) £21, 178. llj X 67, 73, 89. 
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(a) X39, 188. lOJ X 69, 78, 91. 

(9.) £17, 168. 4i X 97, 243, 567. 
(la) £13, lis. 9| X 354, 467, 548. 
(11.) £14, 88. 9 X 437, 652, 109. 
(12.) £19, 138. 5i X 679, 708, 504. 
(13.)- £21, lis. 7J X 908, 700,805. 
(14.) £37, 188. Hi X 2354, 6708. 
as.) ^11, 138. 5i X 3576, 8743. 
(16) £13, 08. 11 J X 4783, 6682. 
(17.) £21, 19s. OJ X 6842, 9876. 
(18.) £14, lis. 9J X 9008, 7603. 
(19.) £14, lis. IJi X 7000, nil. 
(20.) £17, 168. ^ X 7849, 9876. 



(21.) £25, lis. 4Jt X 39, 47, 53. 
(22.) £49, 188. 3f $ X 43, 57, 61. 
(23.) £67, lis. Si tV X 79, 86, 95. 
(24.) £38, lis. ^\iX 837, 421, 546. 
(25.) £35, 19s. 8} H X 897, 421, 900. 

XLII. 

(L) In a certain factory there were 275 men employed 
at an average weekly wage of £1, 48. 6d., 157 women 
at an average wage of 15s. C^d., and 39 boys at an average 
wage of 2s. 6d. What amount was paid for wages in a 
year of 52 weeks ? 

(2.) At a fair a farmer sold 23 oxen at £17, 10s. each, 
and 3 score of sheep at 35s. each. Before he left he 
banked £60, 15s., ana bought a horse for £43, 10s. How 
much money did he carry nome ? 

(3.) A gentleman's income is £750, 10s. What amount 
of income-tax will he pay at 5d. per £ ? 

(4.) A merchant ha^ng become bankrupt can only pay 
13s. 7id. in the £. What will a creditor receive for a 
debt of £946 1 
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(5.) A drover bought 650 sheep at 37s. each, and 320 
lambs at 12s. 6d. each. The sheep he resold at 39s. 6d. 
each, but the lambs, after 5 had died, he had to resell at 
10s. each. How much did he gain or lose hy the trans- 
action) 

(6.) What does a person save in a year of 365 days if 
he earn daily on an average 15s. 7^d. and spend lis. 2^d. ? 

(7.) A manufacturer sells 275 yards of cloth at 17s. 6d. 
per yard, and receives in exchange 3000 lbs. of wool at 
1& 2M, per lb., and the rest in money. How much mone^ 
does ne receive ? 

(8.) A's income is £175, 15s., and £'s is 7 times as 
great, and £29, 15s. besides. What ia the amount of £'s 
income after paying income-tax at 6^d. in the £ ? 

(9.) In a school of 345 children t of them pay 12s. 6d. 
per quarter, and j- of them 10s. per quarter. What is 
the whole income derived from the school in a session of 
4 quarters after paying £500 for rent and salaries ? 

(10.) A cattle dealer bought 900 sheep for 27s. 9d. 
each. During their transit to a foreign port 25 of them 
died, for each of which he received 5s. 6d. The rest he 
resold at an advance of 3s. 7d. on the price of every 5 
sheep. What did his profits amoimt to ? 

(11.) A broker bought £750 worth of stock for a 
gentleman, and for his trouble charged 2s. 6d. on every 
£100 worth of stock. He then resold it for the same 
party for £900, and made the same charge. What sum 
did he realise for himself by the transaction ? 

(12.) A St Petersburg silver ruble is etpisl in value to 
3s. Id. sterling. What amount of English money wiU 
pay a debt of 2000 silver rubles ? 



OOMFOXJND DIVISION. 

Mental Exercises. 

a. To find the price of 1, the price of a dozen being given : 
Beckon eacn shilling as IcL, and 3d. as Jd. ; thus, if 12 
cost 3s. 9d., what will 1 cost ? 3|d. If 12 cost 5s. 6d., 
what will 1 cost ? &c. 
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b. The price of a gross being given, to find the price of 1 : 
Apply the above rale, and then divide by 12 ; thus, if 
lii cost 30s., what will 1 cost? 1 dozen cost 30d., or 
2s. 6d., and therefore 1 will cost 2id. If 144 cost 42s., 
what will 1 cost ? &c. 

e. The price of a score being given, to find the price of 1 : 
Beckon each £1 as Is., 58. as 3d., and 5d. as ^d. ; thus, 
if 20 cost £5, 168. 8d., what will 1 cost ? 58. +9d. + Id. 
=5s. lOd. If 20 cost £12, 18s. 4d., what will 1 cost ? &c. 

d. 4id., 5d., T^d. -f- 2, &c. 5s. 6d., 7s. 9d., Ss. 4d. -^ 3, &c. 



XLIIL 

In the following find the complete quotient :— 

(1.) ^£42, 188. 6 -r 2 = £21, 9s. 3. 

(2.) £36, 148. 9 -h 2 = £18, 7b. 4J. 

(3.) £72, 16b. 8 -7- 3 =£24, 58. 6i|. 

(4.) £85, 178. 9-^3 = £28, 128. 7. 

(5.) £97, 13s. Hi -f. 4 = £24, Ss. 5i J. 

(a) £69, 98. 7J -5- 4= £17, 78. 4} J. 

(7.) £87, lis. 4} -h 5. (20.) £840, lis. llj -r- 11. 

(8.) £76, 138. 5^ 4- 6. Find the complete quotient:^ 

(9.) £69, 148. 9} H- 7. (21.) £647, lis. 5J J ^ 9. 

(10.) £67, 13b. 8J -^ 8. Ana. £71, 19s. OJ^. 

(11.) £98, 19fl. Hi -5- 9: (22.) £563, 188. llj • -h 11. 

(12.) £109, 178. 6 ^ 10. (23.) £421, 98. 0| * -=- 12. 

(13.) £674, 138. Si -f- 11. (24.) £876, Os. lOJ J -=- 7. 

(14.) £978, 14fl. 11 -r 12. (25.) £842, IOb. OJ^'t -^ 12. 

(15.) £645, 11b. 9| -^ 9. (26.) £978, 138. 10| ^V -^ H. 

find the quotient and Find the quotient and re- 
remainder : — mainder : — 

(16.) £897, 13b. Hi -^ 7. (27.) £670, 78. 2i ^ -5- 10. 

Anf £128, 4b. 10 + If Ans. £67, Os. 8J + IJ ^;. 

(17.) £643, lis. 4i ^ 11. (28.) £801, Ib. li | -t- 9. 

(la) £687, Os. lOi ^ 12. (29.) £711, lis. HJ Ji -J- 12. 

(19.) £976, Ofl. 0| -^ 10. (80.) £810, IOb. 10| {^ ^ 11. 
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XLIV. 

find the complete quotient : — 

(1.) £11, 19a. 8 J ^ 14, 15, 16. Amwers, ITs. IJf i 
158. Ill A; 14fl.llH. 

(2.) £9, llfl. 6f ^ 18, 21, 20. 

(3.) £8,198. llj-^ 22, 24, 33. 

(4.) £7, 188. lOi -^ 27, 30, 36. 

(5.) £21,118.111^28,25,32. 

(6.) £97,98.5-^36,40,35. .. 

(7.) £81, 08. 6i-=-44, 50, 60. 

(8.) £87, 68. 0} -J- 48, 55, 42. 

(9.) £916, ll8. 5i -h 54, 70, 66. 
(10.) £711, lis. llj -^ 72, 84, 70. 
(11.) £018, Os. Of -^ 63, 56, 49. 
(12) £1196, lOs. lOJ H- 64, 84, 81. 
(13.) £9876, Is. IJ -i- 88, 90, 99. 
(14.) £7641, ll8. 9i -4- 96, 108, 110. 
(15.) £8742, 138. 5 -s- 120, 121, 144. 
(16.) £6831, lis. 5f -^ 132, 108, 121. 
(17.) £9763, 198. llj -^ 100, 1000, 10000. 
(18.) £8764, 138. 8 J -5- 100, 1000, 10000. 
(19.) £6382, 19s. 9^ -5- 200, 300, 900. 
(20.) £6311, ll8. Hi H- 1100, 12000, 90000. 
(21.) £7656, 138. 8^ -^■ 2500, 3600, 72000. 

(22.) £43, 198. 8i * -^ 36, 48, 50. Afistoeri, £1, 4s. 
^Hi] 188.3f»||; 178. 7$ J^. 
(23.) £76, 13s. Hi J -r- 42, 72, 84. 
(24.) £89, lis. 5J{^ 96, 100, 108. 
(25.) £687, 98. SJ ^\ -r 81, 63, 144. 

XLV. 
Find the complete quotient : — 

ri.) £341, 13s. 8i -^ 17, 13, 19. Answers, £20, Is. 
£26, 58. 8f A ; ^17, 19s. 8i ^ 



a.)i 

ii|tV; 
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(2.) £832, 198. 8i -r- 29, 23, 31. 

(3.) £645, lis. 7J -T- 37, 43, 57. 

(4.) £743, 138. 5J -^ 39, 41, 53. 

(5.) £18, Os. 9i -=- 47, 61, 71. 

(6.) £310, 88. Of -5- 59, 65, 83. 

(7,) £100, lis. lOi -^ 67, 78, 89 

(a) £201, Is. IJ -T- 69, 73, 91. 

(9.) £0, 19b. Hi -T- 99, 467, 548. 
(10.) £832, 148. 11 -f- 243, 567, 354. 
(11.) £1245, 13s. 8i -^ 437, 109, 504. 
(12.) £7684, 19s. llj -r- 652, 679, 708. 
(la) £89, 16s. 4i -^ 908, 805, 709. 
a4.) £41, lis. 0| -^ 2354, 8743. 
(15.) £8965, Os. OJ -^ 4783, 8743. 
(la) £81, lis. ^ -i- 7900, 8300. 
(17.) £45681, 138. 9J -f- 9700, 39000. 

Find the quotient and reminder : — 

(la) £1011, Is. li -J- 6842, 7603. Ana. 2b. 11 J + 
£6, 2s. 8i ; 28. 7J + £5, 48. 10. 
(19.) £9999, 19s. 9^ 4- 5682, 9876. 

(20.) 8888, 188. 8i -j- 9999, 7777. 



ilnd the complete quotient : — 

(21.) £896, lis. 4Ji 4- 29, 37, 43. Ans. £30, 188 
3J|. ; £24, 4s. 7i^\V; ^20, 178. Oj^v 
(22.) £87, 168. Hi $ ^ 43, 53, 61. 
(23.) £981, 13s. 6i ? ^ 79, 87, 93. 
(21) £41, 13s. m -r 432, 531, 629. 
(25.) £39, 188. OJ ^ -^ 2900, 23100. 

Elnd the quotient and remainder : — 
(2a) £891, Os. Hi A -^ 39000, 79100. 
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Compownd Jfultiplication when the MuUiplier coiUains a 

Fraction, 

XLVL 

(1.) Find the fifth of £6, 9s. 8}. An». £1, 5b. 11^ f 

(2.) Find the three-fifths of £18, 19s. 11}. Am, £11, 
7s. lli|. 



(3. 
(4. 

(5. 
(6. 

(7. 

(a 

(9. 
(10. 

(11. 

(12. 
(13. 

(14. 

(15. 
(16. 
(17. 
(18. 

(19. 
(20. 



£27, 13s. 6J X I, J, A. 
£39, Os. lOJ X A, H. iV 
£50, 15fl. 3J X 9}, 7f 
£111, 7s. 2 X Hi, 12f. 
£99, IBs. OJ X 8^, 9*. 
£203, Is. 3 X II5, 12f. 
£584, 128. 7i X 10|, 13». 
£639, 78. 4 X 145, 24H. 
£152, 58. Hi X 18{, 17f. 
£323, 168. 8 X 24^ 25,^ 
£194, 68. lOf X 17t.\, 29/t. 
£108, 17s. 5J X 100*, lllf. 
£150, lOs. 10 X 97^i 183^V 
^123, 128. llj X 205{, 361xV 
£254, lOs. 3J X 29", 37^V 
£340, 16s. lOJ X 2001^, 3011i{. 

£54, 168. lOi I X 11}, 19f 
£108,28.9}? X25J,311^V 

XLVII. 



Compound Division when the Divisor contains a Fraction, J 
Find the complete quotient : — 

(1.) £69, 138. 5 ^ ♦, f, f. Anstffers, £87, Is. 9}; £83, 
128. HI; £81,58. 7ii. 

(2.) £18, lis. 4} ^ fc A. a. 

(a) £13, 168. 5i ^ ^, 6|, 



I 
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(4.) £9, lis. llf -^ 8|, 9i. 
(5.) £19, 13s. 8 -=- 10*, llf 
(6.) £160,98.8i-h.l2t. llf. 
(7.) £981, 148. 9J -^ 13|, 16f 

Find the quotient and remainder : — 
(8.) £970, lis. 9J -^ 15f , 16^. 

Answers, £62, 6b. 7^ + jd. ? ; £59, 12s. lOJ + 

(9.) £845, 13^! 8 ^ 19J, 21f 
(10.) £1150, 13s. 6j 4- 24f, 29f 
ai.) £891, lis. ^ -h 31f, 47|. 

Find the complete quotient : — 
(12.) ^863, 138. 5i J ^ 19f, 17A. 
(13.) £491, 198. 7i I - 21f 39S- 

Find the quotient and remainder :— 
(14.) £691, 188. 3f f ^ 37$, 43^»,. 
(15.) £8976, 148. 5JJ^ 100,^, IOOOH; 

XLVIIL 

VULGAR T-RACT10NS—(conUnuedJ. 
Find the value of — 

(1.) |d. Ans, fd. i ; fi. ; {d. 

(2 ) fs. ; |8. ; ^\b. 

(3.) £?. Ans, 17s. IJ f ; £^\: ; £^ 

(4.) £2f ; £4f ; £6,-^. 

(5.) f of a guinea, i of half-a-guinea, f of half-a-crown. 

(6.) I of a of 15s. ; I of f of 3i crowns ; * of J of 
16 half-guineas. 

(7.) £718J + £99i + £8976A + ^89J + £96^ + 
£614 + £8961i + £764^Tr + £89H + £361|. 

(8.) £8976, ll$s. + £89,13fs. + £969, 14^8. + £7645, 
19j8. + £961, 14Js. + £89, llfs. + £741, His. + £9781 
His. + £4, 13js. 
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(9.) £896, 9/Ta — £764, lliJs. 

(10.) £897| — £98A. 

(11.) £72, 198. 8f + £36, 18g. 4^ — £36, 18s. 9J — 
£96, 19s. 7 + £38, 178. 6|. 

(12.) 496,V<i. — 2741id. + 96iVi. — 147A^. — ll^d. 

+ 49 Ad. 

(la) £31, 14?fl. X 503 ; £69j X 603. 

(14.) } of t of £1 X 17i ; 1^ of 2J of £} X *. 

(15.) I of A of a crown X li j f of Jt of f of 1 half- 
guinea X 7^. 

(16.) 19i half-crowns -^ 9} ; 16f half-guineas -h llf. 

(17.) 6f of 7iof£A-^6t. 

(18.) i^ of £li -^ llf 

(19.) If 4s. 6d. be } (^ a som of monej, what is the 
whole sum ? AnA, 6s. 7^(1. 

(20.) If £1, 3s. 8cL be t of a sum of money, what is the 
whole sum ? 

(21.) If £3, 1& 11^. be 2f of a certain sum, what is the 
whole sum ? 

(22.) If 6s. 9f<L be f of a sum of monej, what is the 
whole sum ? 

XLIX. 

Reduce : — 

(1.) To shillings orUt/f 77 guineas, 13s. 9d. (ana, 1630{s.) ; 
to shillings only, £35, 14s. 8d. {an^ 714{&) ; to sixpences 
only, £79, 14s. 9d. {ans. 3189^). 

(2.) To half-crowns only, £38, 4s, ; to half-sovereigns 
only, £91, 13s. 6d. ; to pounds only, 87643868. 8d. 

(8.) To pounds only, 981417s. 6d. ; to shillings only, 
764810d. ; to shillings only, 681157^ 

(4.) To guineas only, £976, 17s. ; to pounds only, 976 
gumeas, 17s. ; to half -guineas only, 989 half-crowns, 28. 3d. 

(5.) To pence only, |s. (ans, lOd.) ; | crown {aris. 48d.) ; 
f florin (ans. 20f d.). 

(6.) To pence only, £f ; f of a guinea ; f of half-a- 
guiuea. 



VULGAR FRACTIONS. 81 

(7.) To shillings only, f of ^1 ;} of 1 guinea ;} of half- 

vcrown. 

(8.) To shillings onlj, f of j£4 ; ^ of 3 guineas ; i of 
three half-crowns. 

(9.) To threepenny-bits only, y\- of £3 ; to farthings 
only, ^ of 16s. ; to halfpence only, 1^ of 18s. 6d. 



(10.) ^d. to the fraction of Is. {ans, ts) ; i<l« to the fraction 
of Is. {ans. ^) ; id. to the fraction of a crown (ans, ^g), 

(11.) yVd* to the fraction of a florin ; (s. to the fraction 
of £l ; |s. to the fraction of £l. 

(12.) f of a crown to the fraction of £l ; {• of a florin to 
the fraction oi£2;^ of half-a-crown to the fraction of £3. 

(la) f of 6& to the fraction of 10s. ; i of 15& to the 
fraction of 18s. ; ^ of 14s. to the fraction of £3, 4s. 

(14.) Express | of ^ of £2, 2& as the fraction of 18s. 6d.; 
} of { of i of £6, 10s. as the fraction of £10 ; i of a 
crown as the fraction of ^ of a guinea. 

(15.) Find what fraction } of fs. is of a crown ; f of ^V 
of £l is of 1 guinea ; f of ft of 1 half-crown is of i of f 
of 1 half -guinea. 



(1.) The sales in a retail shop for the first six months 
of the year were as follows :— £29, 188. 4^., £37, lis. 6d., 
£31, 19s. 6id., £27, 13s. 6^d., £29, 13s. lid., £33, 14s. 2^. 
Find the average sales per month. 

(2.) How many sovereigns, half-sovereigns, crowns, 
half-crowns, florins, shillings, sixpences, and pence, are 
contained in £108, 17s. 5d., and of each an equal number . 

(3.) Find the nearest sum of money to £35, 17s. 8d. 
that can be divided by 37 without a remainder. 

(4.) Ten lbs. of tobacco at 4s. 6d. per lb., 11 lbs. at 5s. 
3d. per lb., and 8 lbs. at 6& 6d. per lb. are mixed together? 
At what price per lb. must the mixture be sold so as to 
gain £2, 4s. Id. on the whole ? 

(5.) A person has an income of £1010^ and spends 

F 
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during the first 9 mooths of the year on an average, 
JC87, 16s. 9d. per month. Howmucn may he spend on an 
average per month during the remaining 3 months, so as 
not to run into debt ? 

(6.) Divide £179, 9s. 5^. among 37 persons, so that 
13 of them may receive 19s. llj^. each more than each 
of the other& 

(7.) Divide £24, 16s. among 5 men, 9 women, and 6 
boys, so that a woman may receive 3 times as much as a 
boy, aud a man 4 times as much as a weman. 

(8.) A merchant sold 90 cwt of sugar at 33s. per cwt, 
and received in payment £100, and 194 lbs. of tobacco. 
What was the price of the tobacco per lb. ? 

(9.) Four Spanish reals, 3 threepenny bits, and 3 half- 
crowns, amount to 9s. 8d. What is the value of a real ? 

(10.) A merchant mixes 30 lbs. of tea at 2s. per lb., 25 
ibs. at 2& 6d. per lb., and 11 lbs. at 3s. 2d. per lb. At 
what price must he sell the mixture per lb. so as not to 
lose? 

(11.) How many gallons of water must be mixed with 
27 gallons of spirits at 18a. 6d. per gallon, so that the 
mixture may be sold at 16s. 3d. per gallon, with a profit 
of £2, 13s. 3d. on the transaction ? 

(12.) A merchant bought 20 lbs. of tobacco at 6s. 6d. 
per lb., which he mixed with some inferior tobacco. He 
sold the whole for £12, at 5s. 4d. per lb., and gained 
£l, 15b. on his outlay. How many lbs. were there of 
the inferior tobacco, and at what price per lb. ? 



FBACTICB. 

LI 

(1.) 635 articles at £l, £2, £5. Answers, £635, £1270, 
£3175. 

(2.) 720 articles at 10s., 6s. 8d., 58. Answers, £360, 
£240, £180. 

(3.) 851 articles at 4s., 3s. 4d., Is. 8d. Answers, £170, 4&i 
£141, 16s. 8d. ; £70, 18s. 4d. 
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(4.) 970 articles ® 2s. 6d., 2s., 6s. 8<L 

(5.) 671 „ ® 6s. 8d., 4s., 3s. 4d. 

(6.) 723 „ @ 5s., 28. 6d., Is. 8d. 

(7.) 851 „ @ 2&, 3s. 4d., 6s. 8d. 

(a) 853 „ @ £1, 10s., £2, 5&, £4, 4s. 

(9.) 890 „ @ ^3, 4s., ^5, Is. 8d., £6, 3s. 4d. 

(10.) 753 „ @ £4, 6s. 8d., £7, 3s. 4d., £9, 2s. 6d. 

(11.) 637 „ ® £5, 6s. 8d., £2, 3s. 4d., £7, 2s. 6d. 

(12.) 653 „ @ £11, Is. 8d., £12, 2s., £9, 6s. 8d. 



(la) 742 yards @ Is., 38., 7s. 


(14.) 699 


9> 


@ 6d., 4d., 3d. 


(15.) 891 


99 


@ 2d., Id., 1 Jd. 


(la) 724 


» 


@ 4d., l^d., 3d. 


(17.) 721 


>» 


@ Is. 4d., Is. 2d., Is. Hd, 


(la) 834 


W 


@ 2s. 4d., 38. 6d., 5s. 2d. 


(19.) 972 


)> 


(^ 7s. 1^., 9s. 6d., 8r. 3d. 


(20.) 899 


99 


@ id., lid., IJd. 


(21.) 763 


M 


@ lOd., 7d., 5d. 


(22.) 832 


99 


@ 3d., 3id., bid. 



(2a) 694 cwts. @ 15s., 13s. 4d., 12s. 6d. Amwera, 
£520, 10s., £462, 13& 4d., £433, 15s. 

(21) 891 cwts. @ 11&, 12s., lis. 3d. Aruwers, £490, 
Is. £534, 12&, £501, 3s. 9d. 

(25.) 763 cwts. @ lis. 8d., 168. 8d., 10s. lOd. Ansicers, 
£445, Is. 8d., £635, 16s. 8d., £413, 5s. lOd. 

(2a) 897 cwts. @ £2, lis., £3, 15s., £4, 12s. 6d. 
AnswerSy £2287, 7s., £3363, 15s., £4148, 12s. 6d. 

(27.) 671 cwts. @ £3, lis. 8d., £2, 16s. 8d., £4, 10a. lOd. 
Answers, £2404, 8s. 4d., £1901, 3s. 4d., £3047, 9s. 2d. 

(2a) 842 cwts. ® £2, 12s., £3, lis. 3d., ^3, lis. 8d. 

(29.) 161 tons @ £2, 8s. 4d., £3, Ss., £4, 7& 6d. 

(30.) 321 „ @ £3, 7s. 4d., £2, 6s. 3d., £3, 6s. 

(31.) 743 „ ® £3, 5s. lOd., £4, 5s. 7id., £3, 5s. 6d. 
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(82.) 
(3a) 
(34.) 

(35.) 
(36.) 
(37.) 
(38.) 

(89.) 
(40.) 

(41.) 
(42.) 



861 tons @ £2, 6s. 5d., £3, 4s. 2d., £2, 3s. 9d. 
723 „ @ £4, 3s. 8d., £2, 3s. 9d., £4, 3b. l^d. 
829 „ @ £4, 3s., £3, 28. lid., £l, 28. 9^ 
721 „ ® £2, 28. 9|d., £3, 28. 8^., £l, 28. lid. 
645 acres @ £2, Is. lOjd., £3, Is. 5d., £1, Is. 6id. 



742 
843 
671 
693 
425 
892 



99 



» 



n 



M 



» 



f» 



@ £4, Is. 6^., £3, Is. 4id., £2, Is. 4^4 
@ £1, 18s. 4d., £2, 14s. 6d., £3, 3s. 8d. 
@ £3, 2& lid., £4, 3s. 3d., £2, 4s. 7d. 
@ £2, 9s. 8d., £3, 8s. 2d., £4, 88. 8d. 
@ £4, 78. lid., £3, 68. 5^., £4, 5s. lid. 
@ £3, Is. 6f d., £4, is. 5|d., £2, 3s. 0}d. 



The following methods are useful : — 

(Ex. 1.) 674 at £3, 198. lljd. 

674 at ^4 = £2696 
674 at* Jd. = 14 OJ 



Therefore 674 at £3, 19s. ll|d. = 


= £2695 5 11} 


{Ex. Z) 253 at £2, Ss. 0^. 




5s. 


i 


£253 
2 


253 at H z=z 




... 


£506 

63 5 
10 6} 

£569 15 6} 



(4a) 841 articles at £2, 19s. ll^d., £3, 19s. lid., £2, 
198. lOd. 

(44.) 364 articles at £3, 19s., £2, 18s., £3, 16s. 

(45.) 741 articles at £2, 10s. Ojd., £3, lOa OJd., £2, 
5s. 0|d. 

(46.) 624 articles at £3, Is. 8 Jd., £4, 2s. 6Jd., £5, 3s. 4jd. 

(47.) 896 articles at £2, 28. O^d., £3, 3s. 4id , £2, 9s. 
llfd. 
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(la) 974i acres at £2, 16s. 8d. (Ans. £2760, 78. 6d.); 
897^ acres at £3, lis. 3d. {Ans, ^3197, 6s. lO^d.). 

(49.) 832^ acres at £3, 15s. ; 724f acres at £2, 12& 6d. 

(50.) 671i acres at £2, 13s. 4d. ; 893iV acres at £4, 
16s. 3d. 

(51.) 891f acres at £l, lis. 8d. ; 763A ^^es at £4, 
5s. lOd. 

(52.) 675f acres at £3, 14s.; 893t^ acres at JC2, 3s. 9^d. 



INVOICES OB BILLS OF FABOELS. 



LIT. 

(L) London, llth F^brwary 1872, 

Mr Andrew Eobertson. 

Bought of John Dickson. 
1872. 
Jan. 3. 5 lbs. of beef @ 11^. 



Feb. 



7. 

25. 

2. 

5. 

a 



4 
6 
3 
5 
2 






of mutton @ 9f d. 
of beef @ Is. Id. 
of ham @ Is. 9d. 
of mutton ® lOd. 
of sausages (^ Is, 2d« 



£ 










4 
3 

6 
5 
4 
2 



9J 

3 

6 

3 

2 

4 







** 


£l 6 


i! 


(2.) 




Liverpooly 4th June 1872 


• 


Georg 


;e Dods, Esq. 










To John Thomson. 




1872. 






£ 8, 


d. 


April 3. 


5 lb& of tea @ 3h. 6d. 






n 


8 


„ of sugar @ 4^. • 






w 


3 


,, of ham @ ll|d. 






May 5. 


2 


„ of coflFee ® Is. 8d. . 






» 


4 


„ of sugar @ 5d. 






Yi 


7 


„ of cheese ® 9id. 
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(3.) Edinbwrgh^ hth Jvly 1872. 

Mrs Johnsoiu 

To Alexander Heron. 

1872. £ s. d. 

May 5. 14 yards black silk @ 13s. 6d. 

„ 8 „ ribbon® Is. 11^. 

„ 11 „ calico @ 8id. . 

June 11. 20 „ velvet @ 27s. 9Jd. 

12 „ lace @ 3s. 7d. . 

18 „ merino @ 78. 2d. 



J9 



Make out the following bills in proper form : — 

(4.) Glasgow, IZth August 1872. — James Miller, Esq., 
bought of Thomas Kobertson, 9 dozen sherry at 45s. ; 
11 dozen port at 69s. ; 5} dozen light ale at 3s. 6d. ; 6^ 
dozen porter at 4& 6d. ; 2} gallons whisky at 188. 6d. ; l| 
gallons brandy at 45s. 

(5.) Ediribwrghy \%th November 1872. — Eobert Ander- 
son, Esq., bought of Thomas A. Miller, 16 school Bibles 
at Is. 2|d. ; 4 gross steel pens at 3s. 9d. ; 450 envelopes 
at Is. 6a. per 100 ; 2 gross drawing-pencils at Is. 6d. per 
dozen ; 3 quarts Morell's ink at Is. 9d. ; 16 exercise 
books at 2d. Deduct discount at Is. per £, 

(6.) Leeds, VI th DeceTnber 1872. — Robert Henderson, 
Esq., to James Wilson. 18 feet deal at 4d. ; 50 feet 
moulding at S^d. ; 10 feet beech plank at 10^. ; 25 
squares of glass at 2s. 6d. ; time of 6 men, each 4 days 
at 4s. 

(7.) Edwbwrghy 27th June 1872.— Mr John MTherson, 
bought of Peter Scott, 27^ yards of silk at 9s. 6d. ; 25 
yards calico at 10^. ; 3 pairs of gloves at 3s. 9d. ; 18 
yards muslin at Is. 9d. ; 27 yards cotton at lO^d. ; 12^ 
yards ribbon at Is. 8d. 

(8.) lAverpodly \^th August 1872. — Mr Andrew Lamb, 
bought of John Stubbs, 11^ lbs. cocoa at Is. 2d. ; 25 lbs. 
cofTee at Is. 5d. ; 18 lbs. tea at 3s. 4d. ; 29 lbs. candles at 
9^. ; 27 bars of soap (each 7 lbs.) at 2^d. ; 8^ dozen 
eggs at Is. 4d. 

(9.) Oxford, 2Qth October 187^.— Mrs Thomas Glen, 
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bought of John Croall, 8 lbs. beef at Is. 2d. ; 5^ lbs. 
mutton at 10^. ; 7 lbs. lamb at ll^d. ; 3 lbs. minced 
meat at Is. ; 9 lbs. beef at Is. Id. 

(10.) London^ \^K September 1872. — Mr James Law, 
bought of Andrew Nelson, 25 Bibles at 14s. 6d. ; 18 
prayer-books (gilt morocco) at 5s. 9d. ; 30 Jone's Arith- 
metic, Part I., at 9d. per dozen ; 4 Imp. Die. at 45s. ; 
16 Colenso's Arith., Part I., at 3s. 5d. ; 4 gross copy 
.books at Is. 6d. per dozen. 

(IL) Olasgovjf \Zth Decefmher 1872. — Mr John Hender- 
son, bought of John Simpson, 6 doz. copy books at 3Jd. 
(8th June) ; 6 doz. drawing pencils at 1 Jd. each (7th 
July); 18 penknives at 5^. (11th Sept.); 9 superior 
ditto at Is. 9d. (19th Sept.) ; 11 lbs. note paper at Is 7d. 
(10th Oct.) ; 2 gross penholders at 4Jd. per doz. (13th Oct). 

(12.) Glasgow^ 3d jN'&vember 1872, — James Shaw, Esq., 
bought of John Stewart & Co., 4 doz. pale sherry at 
458. 6d. ; 5 doz. port at 78s. 6d. ; 18 doz. Dublin stout at 
6s. 6d. ; 20 doz. pale ale at 4s. 6d. ; 8 bottles brandy at 
48. 9d. ; 100 bottles soda water at 2s. 6d. per doz. 

RATIO. 

Terms to be explained : — Eatioy terms, antecedent^ con- 
seguerU. 

LIII. 
Simplify the following ratios : — 
(1.) 9 : 12, 14 : 35, 19 : 38, 17 : 61. 
(2.) 2i : 4 U^' 15 : 26), 3f : 5, 7 : 6|, 9| : llj. 

(3.) 3}d. : 4id. (Am. 14 : 19), 2s. 6d. : 3s.4d.,£l, 10s. : 
£2, 15s., £2, 17s. 6d. : £5. 

(4.) Which of the following ratios is the greatest?— 
3 : 4 or 6 : 7, 9 : 10 or 11 : 12, 5 : 9 or 8 : 7, 6i : 8i or 
9i:lOi? 

(6.) John walks at the rate of 4 miles an hour, and 
James at the rate of 4^. Compare their rates of waUsing. 

(6.) The price of coffee is Is. 6d. per lb., and of tea 
3s. 6d. Compare the prices of tea and co^ee. 
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(7.) The price of beef is lid. per lb., and tbat of mutton 
9d. What is the ratio of the price of beef to that of 
matton, and of mutton to that of beef ? 

(8.) If 4 lbs. of mutton is of the same value as 6 lbs. of 
fish. Compare the prices of mutton and fish. 

(9.) A person buys 19 yds. for 5s.y and again 21 yds. 
for 7s. Compare the prices of the two kinds of cloth. 



PROPORTION. 

Terms to be explained '.^Proportions terms, means, 
extremes, simple rule of three, compownd rule of three, direct 
proportion, inverse proportion, 

LIV. 

(1.) Do the numbers 3, 9, 5, and 8 constitute a propor- 
tion ? If not, what must the fourth term be to form a 
proportion ? what the third ? the first ? the second % 

(2.) If 6 and 8 are the means, and 12 one of the extremes, 
what is the other ? 

(3.) If 9 and 12 are the extremes, and 2 one of the 
means, what is the other ? 

(4.) What number has the same ratio to 9 as 15 to 20 ? 

(5.) What number has the same ratio to 12 as 20 to 16 ? 

Supply the omitted terms in the following propor- 
tions : — 

(6.) 8 : 12 : : 6 : ( ). Ans. 9. 

(7.) 7 : 21 : : 9 : (). (12.) 25 : 15 : : 12 : (). 

(8.) ]6 : 12 : : 8 : (). (13.) 18 : 36 : : 9 : (). 

(9.) 32 : 20 : : 28 : (). (14.) 36 : 40 : : 90 : (). 

(10.) 17 : 30 : : 19 
(11.) 11 : 33 : : 19 



(). (15.) 18 :15 : : 74 ; (). 

(). (16.) 49:63 :: 13 : (). 



(17.) 16X9:6X3::7X8:(). Ans. 7. 
(la) 8 X 7 : 9 X 4 : : 14 X 6 : (). Ans. 54. 
(19.) 6 X 9: 18 X 3 : :7 X 2 :(). 
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(20. 
(21. 
(22. 
(23. 
(24. 
(25. 
(26. 



(41. 
(42. 
(43. 
(44. 
(45. 
(46. 
(47. 
(48. 
(49. 
(50. 
(51. 
(52. 
(53. 
(54. 

15s. : 



8 X 3 X 2 : 7 X 6 X 16 : : 2 X 6 : (). 
4 X 15 X 7 :10 X 21 X 3::17 :(). 

21X45:16X7X9::5X8X6:(). 



8X 



3:(). 



17 X 6 X 3 X 2 : 12 X 34 X 2 . , ,, 

36 X 7 X 8 X 6 : 48 X 7 X 16 X 9: :21 : (). 
13 X 14 X 7 X 3 : 7 X 9 X 26 X 4 : : 49 : (). 

25 X 16 X 18 X 14 : 30 X 8 X 36 X 7 :: 56 :( ). 



(27.) 


1 f ; y ! IlV • ()• 


(32.) llj:22i::9f :(). 


(28.) 


A:A::f:(). 


(3a) 14j:13i::2^:(). 


(29) 


A:*::5«:()- 


(84.) 8i?:3f ::32f :(). 


(80.) 


► *:«::«:()• 


(35.) 6A : 2i# : : 4i : (). 


(31.) 


1 4J : 6i : : 9 : ( ). 


(36.) 6tV:1H::1A:() 


(87.; 


) 111 X 8 : 14A X 12 : : 9f : (). Ans. 17^^. 


(38.: 


) 15J X 8i:10f X 53fT: :lli:(). 


(89) 


1 12 X 8 X 6f : 36 X 8H X 16 : : 17 : (). 


(40.) 


) llj X 7 X 6 X li : 


: lOA X 3f X 6 X 3 : : 14 ; ( 



6 : 18 : : je4, 10s. : (). Ans. £13, 10s. 
14 :3i : :£5, 16s. :(). 
3J : 26 : : 5s. 9d. : ( ). 

4 X 3 X 5 : 10 X 9 X 4 : : £1, 6s. 8d. : ( ). 
6 X 9 X 3 : 9 X 12 : : £4, 6s. 9d. : ( ). 
7i X 4J : 3 X 34 X IJ : : £1, 3s. lljd. : (). 
4s. 2d. : 58. 6d. : : 4 : ( ). Ans, 5aV 
2jd. : lid. : : 17 : ( ). 
2s. l^d. : 38. 4id. : : 5^ : ( ). 
5cL : 2Jd. : : £6, 15s. : ( ). Ans. £3, 7s. 6d. 
28. 6d. : 5s 9d. : : £2, 10s. : (). 
4s. lljd. : 3s. 2Jd. : : £4, lis. 6d. : ( ). 
3s. 4d. X 5 X 3 : 2s. 6d. X 4 X 2 : : 7s. 6d. : ( ). 
2s. 4d. X 6 X 9 : 3s. 7d. X 5 X 4 : : £1, 10s. : ( ). 
Is. 1 Jd. X 4 X 2J : 2s. 4id. X 3J X 2 : : £2, 
). 
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RXTLE OF THBSE. 
LV. 

(L) If 5 lbs. of tea cost 158., what will 19 lbs. cost? 
Ans. £2, 17s. 

(2.) If 18 lbs. of coffee cost £l, 16s., what will 11 lbs. 
cost ? Ans. £1, 2s. 

(8.) If 17 ounces of silver be sold for £4, 6s., what will 
be the price of 31 ounces ? 

(4.; If a farmer bny 7 oxen for £126, what shotdd be 
given for 4 1 

(5.) If the expense incurred by keeping 3 horses for a 
week be £l, what will it cost to keep 24 horses for the 
same time ? 

(6.) If I travel by coach 9 miles for 4s., what shall I 
have to pay if I travel 27 miles ? 

(7.) If 9 days' wages for one man be £l, 4s., what will 
be his wages for 44 days ? 

(8.) A person bought 9 dozen of eggs for 123., and sold 
6 dozen of them without profit. How much was paid for 
the 6 dozen ? 

(9.) A bookseller bought 39 copies of a new book and 
sold 17 of them for £2, lis., what will he get for the rest 
if he sell them at the same rate ? 

(10.) If a man walk 242 miles in 11 days, how far will 
he walk in 17 days ? 

(11.) If 9 men can perform a piece of work in 35 days, 
in what time will 5 men do the same ? 

(12.) If 3000 men in a besieged city consumed a stock 
of provisions in 150 days, how long would the provisions 
have lasted if they had received at the beginning a re- 
inforcement of 4000 men ? 

(13.) If 16 men can build a wall in 54 days, how many 
men would be required to do it in 36 days ? 

(14.) If the wages of 17 men for a certain time amount 
to £5, 2s., how many men would earn £9, 12s. in the same 
time? 
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(15.) If the expenses of a family of 9 persons be £12 a 
month, what will be the expenses of a family of 5 persons 
at the same rate ? 

(16.) Nine men undertake to dig a trench in 51 days ; 
how many men could do it in 27 days ? 

(17.) If 11 men can build 39 yards of wall in a certain 
time, how many yards could 25 men build in the same 
time? 

(18.) How many lbs. of tea at 15 lbs. for £2, 5s. are 
equal in value to 150 lbs. at 4 lbs. for 8s. ? 

(19.) John lent James 26 marbles for 12 days ; for how 
long must James lend John 48 marbles to return the 
favour ? 

(20.) A merchant buys 200 lbs. of tea at 2s. 6d. per lb., 
but one box containing 25 lbs. was lost. At what price 
per lb. must he sell the rest to have a profit of £10 on 
his first outlay 1 

(21.) A says to B, for every 68. you give toward defray- 
ing the expenses of our new library, I will give 2s. 6d.; B 
gave £3, 3s., how much will A require to give ? 

(22.) If, when income-tax is 5d. per £, a man's clear 
income is £470, what will it be when the tax is 6d. per £ 1 

(23.) A gentleman after paying 6d. per £ of iucome-tax 
has £444, 12s. left ; what was his gross income 1 

(24.) The poor's-rates on a rental of £450 are £6, 10s. ; 
what is the rental, of which the rates are £715 ? 

(25.) The rental of a parish is £45950, 10s. What sum 
per £ must be levied to realise £670, 2s. 2 jd. ? 

(26.) A bankrupt can pay 15s. 3d. in the £, and his 
debts amount to £3645, 10s. What are his assets ? 

(27.) A bankrupt's assets are £4412, 16s. 3d., and he 
owes £15690. What can he pay per £ ? 

(28.) A creditor receives a dividend of 13s. 6d. per £ 
on a debt of £780, and again a dividend of 2s. 6d. per £ 
on the deficiency. What was his loss ? 

(29.) A person owes £3240, 15s., and his assets are 
£2160, 10s. What will be received on a debt of £18, 10s.? 

(30.) What is the interest on £650 at 5 per cent. ? 
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From ibis example deduce a general role for the 
following :— 

(31.) Find the interest on £250, 10s. at SJ % ; £780, 
15s. at 4J % ; £89, 168. 7Jd. at SJ %. 

(32.) If 2f yards cost £li, what will 4f yards cost f 

(33.) If £6f be paid for 14^ yards, what will be the 
price of ^ of a yard ? 

(34.) If 6i\- tons of coal cost £4^, what wiU be the price 
of Aof aton? 

(35.) If £15 equal ) of a sailor's prize money, what 
will $ of it be ? 

(36.) n 2i lbs. cost 3|s., what will 5f lbs. cost ? 

(37.) If I pay 4is. for travelling 3f miles, what must I 
pay for travellmg 9f miles ? 

(38.) If 9|s« be the price of 16^ yards, what will be the 
price of t of 2J yards i 

(39.) If 27 shares in a certain speculation cost £108|, 
what is the price of 31^ shares ? 

(40) If 28 men can do a piece of work in f of a day, 
how many men will be required to do it in 1^ aays ? 

COMPOUND RULE OF THREE. 

LVL 

(1.) If it cost £75 to keep a family of 5 persons for 25 
weeks, how much will it take to keep a family of 9 persons 
for 52 weeks ? Am. £280, 16s. 

(2.) If 27 men earn £150 in 5 weeks, in how many 
weeks will 36 men earn £200 ? 

(8.) If 9 men can mow 12 acres in 2 days, how many 
acres will 40 men mow in 21 days ) 

(4.) If a ship's crew of 10 men use 6 bags of biscuits 
when the bas contains 120 biscuits, each weighing 2 
ounces, in 12 days, how many bags of biscuits wiU a crew 
of 15 men consume during a voyage of 60 days, when 
each bag contains 200 biscuits, each weighing 3 ounces ? 

(6.) If 15 cwt. be carried 70 miles for 7s., what should 
be charged for carrying 25 cwt. 130 miles ? 
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(6.) A pedestrian walking 8 hours a day reaches a 
distance of 432 miles in 18 days. How far will he walk 
in 10 days^ walking 9 hours a day ? 

(7.) If 3 loads of hay serve 4 horses for 4 weeks, how 
long will 7 loads serve 12 horses ? 

(8.) If a penny loaf weigh 8 ounces when wheat is at 
£lj 48. per quarter, what should be the price of a loaf 
weighing 4 lbs. when wheat is at J£l, 7s. per quarter ? 

(9.) If £500 yield £31, 5s. of interest in 15 months, 
what sum will yield £50 of interest in 18 months ? 

(10.) If a piece of cloth 18 yards long and 15 inches 
wide cost £1, 5s., what will be the price of a piece 30 
yards long and 9 inches wide ? 

(11.) If 14 persons spend £245 in 3 months, how much 
will last 26 persons for 18 months at the same rate ? 

(12.) If three fires consume 2 tons of coal in 35 days, 
burning 10 hours a day, how much coal will be consumed 
by 7 fires in 50 days, burning continuously ? 

(13.) If the rent of a farm of 20 acres be £42, what 
will be the rent of one of 38 acres if 8 acres of the latter 
be worth 7 of the former ? 

(14.) If a merchant with a capital of £6000 gain £150 
in 4 months, how long will he take to gain £350 with a 
capital of £3500 ? 

(15.) If a family of 8 persons can live in England for 
9 months on £250, for how long could they live in Ger- 
many on the same sum, the expense there being f of that 
in England ? 

(16.) If 8 men working 9f hours a day can earn £6^ in 
7} days, how much will 7 men and a boy, who can do ^ 
the work of a man, earn in 5^ days, working 8^ hours a 
day? 

(17.) A family, using 3 gas burners 4| hours daily, when 
gas is at 4s. 6d. per 1000 cubic feet, pay 12s. 6d. per 
quarter. What wiU a family pay per quarter, using 4 
burners 3^ hours daily, when gas is at 48. 9d. per 1000 
cubic feet ? 

(18.) Eight men were employed to build a wall 32 yards 
long, 7 feet high, and 2 feet thick, in a certain time, but 
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before beginning it was found necessary to build one 40 
yards long, 8 feet high, and If feet thick. How many 
more men would be required to complete the wall in the 
same time ? 

(19.) What is the interest on £342. 18s. for 3 years at 

4%? 

From this exercise deduce a general rule for the 
following : — 

(20.) Find the interest on £918, 15s. 6d. for 2^ years 
at 3 % ; £817, 16s. 9d. for 3^ years at 5 J % ; £67, 18s, 4d. 
for 9 months at 6 % ; £819, 15s. for 230 days at 3 %• 



Misoellaneous Exercises. 
LVII. 

(1.) Among how many persons may £1693920, 10s. 7^ 
be divided, giving to each £27, 138. 6jd. ? 

(2.) A. tax of id. per £ was levied on a parish, the 
annual rental of which is £698497. How much did this 
realise ? 

(3.) How many yards of doth at lis. 6d. per yard must 
be given for 26| lbs. of tea at 3s. per lb. ? 

(4.) A horse, cart, and harness, cost £53, 15s. The 
horse and cart cost £50, 5s. The cart and harness oost 
£16. Find the price of each ? 

(5.) The expenses of a pleasure party were £7, 9s. 7^. 
Five of them paid £l, 19s. 4jd. among them. How many 
were in the party ? 

(6.) If the price of a loaf be 8d., and of beef 9W. per 
lb., how many loaves should be given for 112 lbs. of beef ? 

(7.) A person exchanged 18 yards of one kind of doth 
at 8s. 3d. per yard, for 33 yards of another kind. What 
was the price of the second kind per yard 1 

(8.) £| — t of half a guinea. 

(9.) Express £1, 3s. lid. as the fraction of £l, 9s. lOfd. 

(10.) Simplify (7J — 3f — i + 8) X i. 

/n ^ IPLh 44±34 
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(12.) How much must be added to 327 haJf-guiueas, 
138. Sfd., 80 that *Vi of the sum may be paid in coins of 

(13.) £451, 13a. lOd. -i- 57. Give quotient and re- 
mainder. 

(14.) How often is id, contained in a shilling ? 

(15.) How often is Id. contained in ^ of a shilling 1 

(16.) Find the sum of ^| } of a shilling, f of a crown, 
and i of a florin. 

(17.) What sum of money will contain £2, 13s. 7}d. 
491 times ? 

(18.) If 4J yards cost Cjd., what is the price of § of a 
yard? 

(19.) Divide £63, 15s. into two sums of money, one of 
\?hich shall contain as many sixpences as the other con- 
tains f ourpenceSi 

(20.) If £l, Is. lid. be ^ of a sum of money, what is 
J of T^ of that sum f 

(21.) A bUl of ^23, 19s. 7}d. was paid by an equal 
number of sovereigns, half-sovereigns, crowns, shillings, 
sixpences, threepenny-pieces, pence, halfpence, and far- 
things. How many were there of each ? 

(22.) What fraction of 16s. 8d. is | of 4s. 2d. 1 

(2a) ^ of £1 + $ of 1 crown + f of 1 florin + f of Is. 

(24.) Express -^ of £6, 13s. 4d. as the fraction of H of 
£5, 5s. 

(25.) If 5s. 8^d. be 2^ times a certain sum of money, 
how much is equal to 3^ times that sum ? 

(26.) Simplify (f + f ) h- (f + A) of (|i + ^\). 

(27.) Find the values of (f )», (4J)«, (7§)». 

(28.) (8J X 4})», ^4^;: J 

(29.) If f of a sum of money be £24, what is } of the 
same sum ? 

(30.) What fraction of 17s, 6d. must be added to 
136. 4d. to make 15s. ? 

(31.) Twelve workmen were employed to build a wall 
round a garden, and other 15 were employed to build 
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one roand a garden of the same size. The first set work 
8 hours a-day, and finish their work in 10 days ; the 
others work 9 hours a^day. In what time will they finish 
their wall ? 

(32.) If 5 men can build a wall in 3} days, in how 
many days could 7 men and 4 boys do it, 3 boys being 
equal to 1 man ? 

(33.) Simplify 9^ — (4A + A) — 4^^ X {. 
(34.) 29* - (4J X 4t) - 3iV 

(35.) If a man can do f of a work in one day, in what 
time could he finish it ? 

^.) If a man can finish a work in 5^ days, how much 
of it could he do in one day ? 

(37.) A can do a piece of work in 6 days, and B in 8 
days. What part of the work will A and B do in one 
day working together ? 

(38.) A can do a piece of work in 3 days, B in 6 daysr 
and C in 4 days ; in what time could they do it workmg 
together ? 

(89.) Simplify 2$^^^f^ 

(40.) If a man can run a mile in f of SH minutes, in 
what time will he run § of f of 10^ miles ? 

(41.) If I of A of a piece of work can be done by 12 
men in a certain time, now many men will be required to 
do i of A of 8 times the amount of work in the same time 1 

(42.) A train consisting of 4 first-class, 6 second-class, 
and 7 third-class carriages travelled a distance of 67 
miles. The sum paid altogether by the passengers was 
J&151, 6s. 2d., at the rates respectively of 2^d., 1^., and 
Id. per mile. There were 35 third-class passengers, and 
24 second-class in each carriage. How many first-class 
passengers were there ? 

(43) Find by practice the prices of 420 yards at 16& 
9Jd. per yard. 

(44) If the rent of a farm of 30 acres be £95, what 
will the rent of one of 20 acres be, if 4 acres of the latter 
be equal in value to 5 of the former ? 

(45.) Simplify m -5- 4J) of (10* -J- 8}) of Ift. 
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(47.) After sellini^ } of a pro pert y, a person sells } of 
I of the remainder K>r £3006^. What is the value of the 
'^hole at the same rate ? 

(48.) If 10 men can do a piece of work in 8 days, how 
many men could do a piece of work 4 times as great in ^ 
of the time ? 

(49.) If 27 men can reap a field in 15 days, but if after 
working 12 days 11 of them leave, in what time will the 
rest finish it ? 

(50.) If 6 men can do as much work as 9 women, and 
if 15 men can finish a certain work in 20 days, in what 
time will 8 men and 12 women do it ? 

(51.) If a cwt. of apples cost JCf , and a cwt. of pears 
cost £i^, how many cwts. of apples and pears, an equal 
number of each, may be bought for £8f ? 

(52.) The rental of a parish is £18976, 10s. What tax 
per £ must be levied to realise £711, 12s. 4j^. ? 

(53.) Ay B, C, and B, go on a pleasure excursion. A 
is to pay ^ less than jB, and C and D each i more than 
B. The expenses amount to £3, 14s. 0^ How much 
has each to pay ? 

(54.) John received ) of a sovereign as a present How 
many parts of a new biook, each costing rv of a sovereign, 
could he have purchased with his money ? and how much 
would he have had over ? 

(55.) If 8 sheep and 7 lambs cost £17, 17s., or 12 sheep 
and 9 lambs cost £25, 7s., what is the price of a sheep and 
of a lamb ? 

(56.) Divide £5, 17s. into two sums of money, one of 
which shall contain as many half-guineas as the other 
contains half-crowns. 

(57.) Find the value of 691t't tons at £2, 18s. l}d. each. 

(5a) 977^ at £2, lis. 7id. each. 

(59.) What is the interest on £650, 10& for 2^ years, 
at 3^ per cent. ? 

(60.) If f of a lb. cost £|, what will| of a cwt cost ? 

G 
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(61.) A person owns ^ of a baUdinff, and sells ^ of his 
share for a350. What is the value of the whole buildiug 
at the same rate ? 

(62.) What fraction must be added to the snm of Sf, 
6f , and ^, to make the result an integer ? 

(63.) Find the average of 7}, 3, 5^, 0, and 1. 

(64.) What number divided by f , the quotient multi- 
plied by i, and the product divided by ^, will give a 
quotient of 750 ? 

(65.) A and B can finish a piece of work in 12 days, 
and A can do it alone in 20 oays. In what time could 
B do it alone ? 

(66.) What is the value of | of | of 5J- yards, at | of { 
of 9s. per yard 1 

(67.) If 1 man can do |^ of a piece of work in ^ of a 
day, how many men wiU be required to do 5^ times the 
whole work in 2| days ? 

(68.) A cistern can be filled in 3 hours by one pipe, by 
another in 1 hour, and emptied by a third in 2 hours. 
In what time would it be filled if all were set running at 
once? 

(69.) If 3 oranges are worth 5 apples, and 8 pears 
worth 10 oranges, what is the value of a pear, 15 apples 
being sold for 9d. ? 

(70.) If 58. 2ii be the excess of f of 4t of a sovereign 
over a certain fraction of a guinea, what is that fraction ? 

(71.) What fraction of £7, together with 4J sovereigns, 
is equal to £6 ? 

(72.) Compare the values of 58. 6d., 3s. 4d., and 6s. 8d« 

(73.) Compare the values of £i, f of a crown, and f of 

7s. 6d. 

(74.) A farmer agreed to give 8 sheep, valued at £18, 
for 11 pigs and 18 hens. If 5 pigs were equal in value to 
3 sheep, what was the price of a hen ? 

(75.) A butcher sold 7 rabbits and 9 pair of chickens 
for £2, 6s. 6d. A single rabbit and a single chicken cost 
3s. 6d. By how much did the price of a chicken exceed 
that of a rabbit 1 
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(76.) Divide £235 among 20 meu, 15 women, and 80 
children, so that a man and a child maj receive together 
as much as 3 women — ^the sum given to all the women 
being £45. 

(77.) If 1 lb. of coffee be equal in value to 24 apples, 
and 40 apples be worth 60 oranges, what is the price of 
1 lb. of coffee when an orange is worth ^. ? 

(78.) If 2 oxen or 5 sheep eat 8 cwt. of hay in 25 days, 
how much ought to be paid for a supply of hay during 
the month of April for 6 oxen and 10 sheep, when hay 
is selling at 5s. per cwt. ? 

(79.) If John can run in 2 hours as far as James can 
run in 2^ hours, how far will John run while James runs 
4 miles? 

(80.) A sold a yacht to B for f less than what it cost 
him, and B sold it again to C for £120, lis. 3d., which 
was ^x less than what it cost him. What did A pay for 
it? 

(81.) If a person has a clear Income of £180 when 
income tax is 6d. per £, what dear income will he have 
when it is 4d. per £ ? 

(82.) If 3 men and 5 women earn £4, 19s. in 8 days, 
or 7 men and 6 women earn £9 in the same time, in 
what time will 5 men and 7 women earn £68, 17s. ? 

(83.) Find by practice the value of 5483 articles at £13, 
lis. 4^ each* 

(84.) If 12 men can build a wall in 10 days, but if after 
working 2f days 4 of them leave, in how many days will 
the rest fimsh it ? 

(85.) Divide £3, 18s. between A and B, so that i of 
A's money shall be equal to f of B's. 

(86.) If i of A's money be equal to f of B's, what part 
of B's money will be equal to | of A's ? 

(87.) A and B went to gather nuts. ^ of the number 
A gathered was equal to f of the nuniDer B gathered. 
Now A had 31 more than B. How many had B ? 

(88.) Find the values of :-^ 

^|v(2* + 3' + V9)x7-^lJ 



100 PRACTICAL ARITHHBTIC. 



(gg ) (V9xV16)-(V4xv-27) 
{\/9 X V64)~. ( v'S X V81) 

-^ of (2 X 10 + 2») 

r91 ) 3'-f2g-v49 . V36+4'-V25 
^ '^ ^27 + 18 + ^1 3*-(3x2*+4«) 



(90.; 



(92. 



,{i(iy)-'|-i 

29 — 2 X 3 



COMPOUND RULES. 



AVOIRDUPOIS WEIGHT. 

Lvin. 

Bednce — 

(1.) 4 cwta 2 qrs. 17 lbs. to lbs. ; 29 Jbs. 11 oz. 13 dra 
to drams. Ans. 521 lbs. ; 7613 dr& 

03.) . 7 tons 3 cwt. 2 qrs. 15 lbs. 5 oz. 11 drs. to drams , 

2 tons 2 cwts. 109 lbs. 9 drs. to drams. 

(3.) 7 tons 3 cwt 89 lbs. 11 oz. to drams ; 1 cwt. 3 qrs. 
17 lbs. 11 oz. 13 drs. to drams. 

(4.) 8976 oz. to cwts. ; 79611 oz. to tons. Ans, 5 cwt. 

1 lb. ; 2 tons 4 cwts. 1 qr. 19 lbs. 11 oz. 

(5.) 6984567 drs. to tons ; 8976401 drs. to tons. 

(6.) 7643819 drs. to tons ; 7432109 grs. to tons. 

(7.) 16 tons 19 cwts. 39 lbs. 11 oz. + 540 tons 11 cwts. 
98 lbs. 15 oz. + 89 tons 9 cwts. 101 lbs. 14 oz. + 36 tons 

12 cwts. 89 lbs. 8 oz. + 614 tons 8 cwts. Ill lbs. 13 oz. 

(8.) 3 tons 11 cwts. 2 qrs. 16 lbs. 11 oz. 9 drs. + 1 ton 
19 cwts. 3 qrs. 15 Iba. 9 oz. 11 drs. + 2 tons 1 qr. 23 lbs. 

13 oz. 12 drs. + 1 ton 2 cwts. 3 qrs. 19 lbs. 15 oz. 8 drs. 
+ 2 tons 18 cwts. 1 qr. 15 lbs. 9 oz. 7 drs. + 17 cwts. 

3 qrs. 27 lbs. 11 oz. 9 drs. 

(9.) 1 ton 19 cwt& 111 lbs. 15 oz. 15 drs. + 2 tons 18 
cwts. 109 lbs. 13 oz 11 drs. + 3 tons 17 cwts. 98 lbs. 14 
oz. 9 drs. -|- 1 ton 9 cwts. 89 lbs. 9 oz. 11 drs. + 1 ton 

14 cwts. 101 lbs. 12 oz. 12 drs. + 2 tons 19 cwts. 75 lbs. 
14 oz. 9 drs. 

(10.) 11 tons 13 cwts. 2 qrs. 17 lbs. 11 oz. 9 drs. — 
9 tons 18 cwts. 1 qr. 25 lbs. 8 oz. 10 drs. 

(11.) 18 cwts. 2 qrs. 25 lbs. 11 oz. 8 drs. — 15 cwts. 3 
qrs. 27 lbs. 9 oz. 11 drs. 

(12.) 1 ton 11 cwts. 105 lbs. 15 oz. 40 grs. — 1 ton 10 
cwts. Ill lbs. 11 oz. 54 grs. 
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(13.) 3 tons 11 cwts. 3 qrs. 27 lbs. 11 oz. 8 drs X 9. 

(14.) 1 ton 2 cwts. 1 qr. 11 lbs. 13 oz. X 27. 

(15.) 1 ton 2 cwts. 1 qr. 13 lbs. X 192. 

(16.) 1 ton 12 cwts. 2 qrs. 13 lbs. X 971. t 

(17.) 3 tons 2 cwts. Ill lbs. 15 oz. H- 11. 

(la) 2 tons 1 cwt 3 qrs. 24 lbs. H- 18. 

(19.) 4 tons 1 cwt. 2 qrs. 21 lbs. 13 oz. 5 drs. -i- 49. 

(20.) 1 ton 2 cwts. 1 qr. 13 lbs. H- 119. 

(21.) 14 tons 19 cwts. 109 lbs. 11 oz. -^ 327. Give 
quotient and remainder. 

(22.) 3 tons 11 cwts. 21 lbs. 14 oz. X 27|. 

(23.) 6 tons 17 cwts. 1 qr. 18 lbs. 11 oz. X 39f. 

(24.) 2 tons 13 cwts. 3 qrs. 21 lbs. 11 drs. -i- llf . 

(25.) 3 tons 11 cwts. 2 qrs. 23 lbs. 13 oz. -r 29}. Give 
the quotient and remainder. 



(26.) 1564 lbs. to cwts. only ; 13956 drs. to lbs. only. 

(27.) 11 cwt& 3 qrs. 27 lbs. 4 oz. to qrs. only ; 6 tons 
5 cwts. 2 qrs. 17 lbs. to cwts. only. 

(28.) Eeduce to their lowest terms : — 

295 tons 6 owtg. 1 qr. ^ 3 qr». 3 Ibg. 8 oz. 

886 tons 18 cwts. 3 qra. ' 1 ton 18 cwts. 1 qr. 3 lbs. 8 oz. 

(29.) Beduce 19 cwts. 1 qr. 4 lb& to the fraction of 4 
tons 16 cwts. 1 qr. 20 lbs. An8. •^. 

(30.) 12 tons 2 cwts. 3 qrs. 17 lbs. to the fraction of 
36 tons 8 cwts. 2 qrs. 23 lbs. 

(31.) 1852 tons 16 cwts. 1 qr. to the fraction of 7411 
tons 5 cwt. 

(32.) Eeduce ^ ton to lbs. only ; f cwt to drs. only. 

(33.) Reduce f of ^ of 1 lb. to the fraction of i cwt. ; 
f of f of } oz. to the fraction of 1 lb. 

(34.) Find the value of ^ lb (Ans, 7 oz. 1 J dr.) ; of 
^ ton. 

(36.) rind the value of f of f of 2^ cwt. ; of ^ of ^ of 
1 stone. 
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(96.) 12 tons 5 cwts. 3 qrs. 17 lbs. 15 oz. + 27f cwts. 
517 lbs. 1817 oz. 

(37.) 4J tons + 3f cwts. + 18| lbs. + 18^ oz. 

(3&) 3 tons 17 cwts. 14 lbs. 8 oz. 9 drs. 25^grs. — 2 tons 
19 cwts. 109 lbs. 15 oz. 11 drs. 26^ grs. 

(39.) 91 6f tons — 645^ tons. Express the result in 
the several denominations. 

(40.) 25 cwts. 419 lbs. 314 drs. — 11 cwta. 918 lbs. 619 oz. 

(4L) 6J tons 5J cwts. 18| lbs. — 5J tons 16j cwts. 
118^ oz. 

(42.) 3 tons 19 cwts. 118 lbs. 16f oz. X 119. 

(43.) 4 tons llf cwts. X 123. Express the result in the 
several denominations. 

Find by practice : — 

(44.) 3 tons 5 cwts. @ £l, 3s. 6d. per ton. Ans, £3^ 
16s. 4^. 

(45.) 4 tons 4 cwts. @ il3, 17s, 8}d. per ton. Ans, 
£16, 6s. 4d. 

(46.) 8 tons 2 cwts. 2 qrs. @ £l, 7s. 6^d. per ton. 

(47.) 11 cwts. 2 qrs. ® £l, 3s. 4d. per cwt. 

(4&) 8 cwts. 16 lbs. ® 14s. 11^. per cwt. 

(49.) 3 cwts. 14 lbs. @ £11, 17s. 8d. per cwt 

(50.) 2 cwts. 1 qr. 14 lbs. @ £3, 8s. 4d. per cwt 

(51.) 5 cwts. 1 qr. 4 lbs. @ £4, 16s. 8d. per cwt 

(52.) 5 tons 5 cwts. 2 qrs. @ £l, 3s. 8d. per ton. 

(53.) 4 cwts. 1 qr. 16 lbs. @ £7, 6s. 4d. per cwt. 

(54.) 3 cwts. 20 lbs. 8 oz. @ £l, 8s. 7d. per cwt 

(55.) 1 ton 3 cwts. 1 qr. 17^ lbs. @ £3, 14s. per cwt. 

Terms to be explained : — Crross weight, net weight, tare 
(aUoioance for the weight of the package), tret (aUowance 
f<yr waste oj\ lb. in 26 Ihs. or ■^), doff (aZlotoancefor the 
turning of the scales of 2 lbs. in 3 cwts. or jj^^. 

Find the net weight of : — 

(56.) 8 barrels of sugar, each 8 cwts. 2 qrs. 11 lbs. Tare 
1 qr. 11 lbs. per barreL Ans. 66 cwts. 
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^.) 9 casks of batter, each 3 cwts. 1 qr. 15 lbs. Tare 

15 lbs. per cask. 

(58.) 11 chests of tea, each 1 cwt 2 qre. 14 lbs. Tare 

16 lbs. per cwt. 

(59.) 7 bales of tobacco, each 4 cwts. 3 qrs. 16 lbs. Tare 
14 lbs. per "cwt. 

(60.) 6 cwts. 2 qrs. 14 lbs. of tobacco. Tare 24 lbs. 
per cwt. Tret as usual 

(61.) 10 cwts. 3 qrs. 20 lbs. of salt. Tare 1 cwt. per 

ton. Tret as usual. 



(62.) What is the ratio of 1 ton 5 cwts. to 2 tons 1 cwt ? 
{Ans, 25 : 41) ; of 1 cwt. 16 lbs. to 1 cwt. 56 lbs. ? of 
1 lb. 8 oz. to 2 lbs. 4 oz. ? of 3 lbs. 6 oz. to 2 lbs. 8 oz. ? 

Find the fourth term in the following proportions : — 

(69.) 1 ton 3 cwt. : 16 cwts. 2 qrs. : : £5, lOs. : ( ). 
Ans. £3, 18s. lOfd. ^. 

(61) 7 lbs. 4 oz. : 11 lbs. 5 oz. : : £l, 15s. 4d. : ( ). 

(65.) £2, lOs. : £3, 15s. : : 5 cwts. 7 lbs. : ( ). 

(66.) 4s. 6d. : 5s. 9d. : : 3 lbs. 4 oz. : ( ). 

(67.) 4s. 2d. X 6 : 5s. 3d. X 9 :: 5 lbs. 6 oz. : ( ). 

^68.) 4 cwt. 3 qrs. X 2J : 1 cwt. 1 qr. X 6^': : 17a 6d. 



(6( 

:(). 



(69.) Shew that there are 19 times as many farthings 
in £36, lOs. 3f d. as there are ounces in 1 cwt. 3 lbs. 5 oz. 

(70.) 1 lb. of bronze is coined into 48 pence. What is 
the weight of the copper coin required to pay a debt of 
£113, 17s. 9d. ? 

(71.) A merchant buys 4 barrels of sum:, each 3 cwts. 
96 lbs., for £21, 4s. He retails it at 4J<r. per lb. What 
is his profit, supposing that he paid 10s. 9d. per barrel for 
carriage, and lost 36 lbs. of the sugar ? 

(72.) If 1 lb. av. of bronze be coined into 48 pence, 
what is the weight in drs. of a penny ? 

(73.) If 17 lbs. of sugar cost 7s. Id., what is the price 
of 3 cwts. ? 
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(74.) If 2 cwtB. 16 lbs. cost 4s. 9d., what will 5 tons 
16 cwts. cost ? 

(75.) If f lb. cost 17s. 6(L, what wiU 2^ cwts. cost ? 

C76.) Find the cost of 14 cwts. 3 qrs. 17J lbs. at £17, 
12& per 2^ cwts. 

(77.) If the 4 lb. loaf cost 6d. when wheat is selling at 
28s. per quarter, what should be the weight in lbs. of a 
loaf costing 9d. when wheat is 30s. per qusurter ? 

(78.) If I get 3j^ tons of coals for 45s. when miners' 
wages are 25s. per week, how much coal should I get for 
75s. when wages are 28s. per week ? 

(79.) If 5^ bars of iron, eacb 3^ ft. long, ^ ft broad, 
and j^ ft. thick, weigh 275 lbs., how many Ids. will 12 
bars weigh, each 2^ ft. long, ^ ft. broad, and ^ ft thick ? 

(80.) If 1 cwt. 110 lbs. be I of the weight of a box, 
what is the whole weight of it i 

(81.) If 2 lbs. 5 oz. 12 drs. be j^ of the weight of a 
parcel, what is j^ of the weight of it ? 

TBOY WEIGHT. 

Eeduce— ^^^ 

(L) 79845 grs. to oz. Ans. 166 oz. 6 dwts. 21 grs. 
(2.) 98765489 grs. to lbs. 
(3.) 3 lbs. 8 oz. 19 dwts. 17 grs. to grs. 
(4.) 5 lbs. 17 dwts. 11 grs. to grs. 



(5.) 13 lbs. 11 oz. 5 dwts. + 26 lbs. 9 oz. 11 dwts. + 
9 lbs. 2 oz. 19 dwts. -f 29 lb& 11 oz. 18 dwt& + 31 lbs. 
9 oz. + 17 dwts. 

(6.) nibs. lloz.l7dwt&18gr8.~9lbs.9oz.l8dwts. 
21 grs. 

(7.) 11 lbs. 9 oz. 18 dwts. 21 grs. + 9 lb& 10 oz. 9 dwts. 

11 grs. + 3 lbs. 7 dwts. 9 grs. + 11 oz. 19 dwts. 23 grs. 
+ 8 lbs. 9 oz. 10 grs. 

(8.) 1 lb. 2 oz. 3 dwts. 4 grs. -* 4 oz. 5 dwts. 6 grs. 

(9.) 3 lbs. 7 oz. 18 dwts. 21 grs. X 39. 
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(10.) 3 lbs. 11 oz. 17 dwts. X 51 f 

(11.) 18 lbs. 11 oz. 19 dwts. 21 grs. -f- 79 1. 



(12.) Kednce to their lowest terms : — 

9 dwt. 22 gTB. 8 Ibg. 5 oz. 15 dwtg. 

14 dwt. 21 grs. > 9 lbs. 10 oz. 14 dwts. 4 gn. 

(13.) Express as lbs. only 7984 grs. 

(14.) Express | oz. as the fraction of j- lb. 

(15.) Beduce 1 lb. 4 oz. to the fraction of 2^ lbs. 

(16.) Reduce ^ of 1^ lbs. to the fraction of f of 3 lbs. 

(17.) rind the value of f lb. 

(18.) Find the value of f lb. 

(19.) Find the value of f of ^ of ^ lbs. 

(20.) 3J lbs. + 9i oz. + 17f dwts. + 21 grs. 

(21.) 21 lbs. 4 oz. llj dwts. -i- 37. Give quotient and 
remainder. 

Find hj practice : — 
(22.) 11 oz. 10 dwts. @ 5s. 8^d. per oz. 
(23.) 1 lb. 7 oz. 15 dwts. @ £4t, 15s. per lb. 
(24.) 3 lbs. 2 oz. 10 dwts. @ £2, 16s. 7d per lb. 



(25.) What is the ratio of 1 oz. 4 dwts. to 18 dwts. f of 
12 dwts. 18 grs. to 12 dwts. 20 grs. ? 

Find the fourth term in the following proportions :— 

(26.) 7 oz. 15 dwts. : 1 lb. 5 oz. : : £3, 17s. 6d. : (). 

(27.) 3 lbs. 4 oz. X 3^ X 2 : 1 lb. 1 oz. X 6^ X 3 : : 
£17, 10s. : ( ). 

(28.) In 10000 lbs. troj, how many lbs. avoirdupois ? 

(29.) The value of 1 oz. troy of sovereign gold is £3, 
17b. 10^. How many grains does a sovereign weigh ? 

(30.) Given that 1 lb. av. weighs 14^ oz. troy, how 
many oz. av. are equal in weight to 1 lb. troj ? 

(31.) How much pure gold is there in a gold ornament 
weighing 2 oz. 18 dwts. 18 carats fine 2 
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(82.) If 40 lbs. troy of metal be coined into 1869 
sovereigns, what is the weight of a sovereign, and how 
many grains of pure gold does it contain ? 

(83.) A piece of gold at £3, 15s. 6d. per oz. is worth 
£230, what is the value of a piece of silver of the same 
weight at 55s. per lb. ^ 

(84.) If 1 lb. of silver be sold for £2, 18s.. what is the 
value of a cup weighing 2 lbs. 5 oz., the duty beiug Is. 6d. 
per oz., and the workma-nahip £1, Is. 6d. per lb. ? 

(86.) If 5J oz. of sUver cost 27s. 6d., what will IJ lbs. 
cost? 

(86.) A jeweller made 6 oz. 15 dwts. 12 grs. of gold 
into rings, each weighing 11 dwts. 7 grs. He sold them 
at £2, 15s. each. What was the price of the whole 
number ? 

(87.) If 1 lb. troy of silver and alloy be coined into 66 
shniings, what is the weight of a shilling, and how many 
grains of pure silver does it contain if 37 parts are pure 
silver and 3 alloy ? 

LX. 

APOTHECARIES WEIGHT. 

(1.) 11 oz. 7 drs. 1 scr. 13grs. — 9 oz. 3 drs. 2 scrs. 19 grs. 

(2.) Beduce 11 drs. 2 scrs. 19 grs. to grains. 

(a) Beduce 896457 grs. to oz. 

(4.) Eeduce 4 oz. 9 drs. 1 scr, 18 grs. to grains. 

(5.) 5 oz. 7 drs. 2 scrs. 18 grs. X 15f. 

(6.) 3 oz. 5 drs. 2 scrs. 17 grs. ~ 19. 

(7.) 4 oz. 6 drs. 19 grs. -f- 24f. Give quotient and 
remainder. 

(8.) Express f of {^ scr. as the fraction of 1 oz. 

(9.) Find the value of ^ oz. 

(10.) 3 oz. 7 drs. 2 sera 19^ grs. -{- 1 oz. 3 drs. 1 scr. 
18i grs. + 2 oz. 1 dr. 2 scrs. 17 grs. -f" 3 oz. 5 drs. 1 scr. 
15^ grs. + I oz, 4 drs. 2 scr^ 9^ grs. 
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Find by practioe : — 

(11.) 3 oz. 5 drs. 1 scr. @ Is. 1^. per oz. 

(12.) 4 oz. 6 drs. 2 scrs. <§} Ss. 9d. per oz. 

(13.) Beduce 4 drs. 2 scrs. 17 grs. to the fraction of 
6 drs. 1 scr. 16 grs. 

(14.) What is the ratio of 5v. ^ij. to 3vj. ftj. ? 

^ (15.) Find the fourth term in the following propor- 
tion : — 2 oz. 6 drs. : 3 oz. 4 drs. 1 scr. : : 6s. 6d. : ( ). 

(16.) What is the difference in grains between a dram 
avoirdupois and a dram apothecaries ? 

S\) Into how many pills ma^ a mass weighing 6 oz. 
. 2 scrs. be divided if each pill weighs 3 scrs. 5 grs. ? 

(1&) An apothecary mixes Sij. 5vij. Dijss. of one kind of 
drug, Svj. 5y}, Bjss. of another. 5ij. 9j. gr. xiz. of another, 
and 3iv. 5ij. Bij. gr. xv. of anotner. What is the weight of 
the mixture ? 

(19.) If 5 drs. 1 scr. cost 5s. 8d., how much may be had 
for £l, 5s. ? 

(20.) If 5ij. 5v. cost 4s. 5d.. what is the price of 5vij. Djss. ? 

LXl. 

LIQUID IffEASTTBS. 

(1.) 9 gals. 3 qts. 1 pt 2 gills + 17 gals. 1 qt. 3 gills + 
21 gals. 2 qts. 1 pt. 2 gill + 13 gals. 1 pt 3 gills + 1 gaL 
1 qt. 1 pt. 2 gills. 

(2.) 18gals.lqt.lpt.2gills— 16gals.3qt8.1pt3gills. 

(3.) 3 gals. 1 qt 2 gills X 29f . 

(4.) 27 gals. 3 qts. 1 pt 3 gills H- 19f. 

(5.) Beduce 3 gals. 3 qts. 1 pt. 3 gills to gills. 

(6.) Beduce 7645 gills to qts. 



(7.) 16 gals. 3 qts. 1 pt 3f gills + 26 gals. 2 qts. 1 pt 
2X giUs + 119 gals. 3ft gills + 27 gals. 1 qt 1 pt 2j 

(8.) 18 gals. 3 qts. 1^ pt ^ 13 gals. 2 qts. 1^ pt 
(9.) 19 gals. 2 qts. 1§ pt X 17. 
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(10.) 16 gals. 2 qts. 1 pt. 3f gills -^ 18. Pmd quotient 
and remainder. 

(IL) Find the value of J of f of ^i gals. 

(12.) Eeduce 6^ gals, to pints only. 

(13.) Reduce 1 qt. 1 pt 3 gills to the fraction of 2 qts. 
Ipt. 

(14.) What is the ratio of 15 gals. 3 qts. to 12 gals. 3 
gills? 

(15.) Find the fourth term in the following propor- 
tions :— 4s. 5d. : 6s. 9d. : : 3 qts. 1 pt. : ( ). 

4 gals. 3 qts. X 7^ : 3 gals. X 6} : : £4, 15s. : ( ). 

Find hj practice : — 

(16.) 3 gals. 3 qts. 1 pt. @ 17s. 6d. per gaL 
(17.) 5 gals. 3 qts. 1 pt. 2 gills @ 4d. per qt. 
(18.) 16 gals. 2 qts. 1 pt. ® £l, Is. per gal. 
(19.) 4 gals. 3 qts. 1 pt. 3^ gills @ 13s. 4d. per gal. 

(20.) How long will a barrel of beer last if ^ pints be 
used daily? 

SH.) A merchant bought 3 hhds. of beer for £5, 15s., 
retailed it 4^6., per qt. How much did he gain, seeing 
he could not sell the last 5 gals, on account of it souring! 

(22.) If 6 reputed quart bottles are equal to 1 gal., how 
many bottles can be filled out of a firkin of beer ? 

(23.) If 1 gal. of distilled water weigh 10 lbs. av., how 
much will 1 pt. weigh ? 

(21) If 18 gals. 3 qts. cost £2, 17s. 6d., what is the 
price of 3^ gals. ? 

(25.) If 2| gals, cost 17^6., what will 2^ pts. cost? 

(26.) If 3^ qts. cost Is. Id., what wiU 15 gals. 2^ qts. 
cost? 

(27.) Two casks contain together 62 gals. 3 qts., and 
one of them contains 3 gals. 1 pt. more than the other. 
How much does each contain ? 

(28.) If a liquid weigh 20 lbs. to the gallon, what part 
of a gallon will weigh 1 lb. ? 
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LXII. 

DBY MEAStJRSS. 

(1.) 5 Ids. 3 qrs. 4 bnah. 7 gals. + 3 Ids. 6 bush. 5 
gais. -{- 4 qrs. 7 bush. 3 gals. + 9 ld& 2 qrs. 1 bush. 6 gala 
+ 8 Ids. 1 qr. 7 gals. 

(2.) 11 qrs. 3 bush. 3 pks. 1 gaL X 365. 

(3.) Reduce 8967 gals, to loads. 

(4.) Beduce 5 Ids. 4 bush. 3 pks. to gallons. 



(5.) 7 qrs. 7 bush. 7f gals. -5- 26f • 

(6.) 3 Ids. 4 qrs. 1 bush. If gals. — 1 Id. 4 qrs. 3 bush* 
1 pk. 1 J gals. 

(7.) Beduoe *7f loads to pks. only. 

(8.) Find the value of f of ]% of 6| loads. 

(9.) Beduce 2 qrs. 2 bush. 3 pks. to the fraction of 
3 qrs. 2 bush. 1 pk. 

(10.) Beduce to its lowest terms — 

4 rt. 8 Ibfl. - 1 qr. 6 bush. 6 gals. 

6 St. 12 lb«. 1 qr. 7 buah. 

Find by practice : — 

(11.) 11 qrs. 6 bush. @ £2, 148. 6d. per qr. 

(12.) 3 qrs. 6 bush. 4 gals. @ £3, 8& 6d. per qr. 

(13.) 6 qrs. 2 bush. 2^ pks. ® £Zy 7s. 9d. per qr. 

(14.) What is the weight of 15 bush. 7 gals, if 3 pts. 
weigh 4^ lbs. 1 

(15.) What sum has a merchant to pay for 16 qrs. 

3 bush. 4 ffals. @ 2s. 6d. per gal., tret being allowed at 
1 gaL perbush.T 

(16.) If 5 Ids. 3 qrs. cost £6, 18s., what is the price of 

4 qrs. 5 bush. ? 

(17.) What is the ratio of 3 bush. 2 pks. to 6 gals. ? 

(18.) Find the fourth term in the following propor- 
tions : — 18s. 4d. : «£l, lOs. 5d. : : 3 qrs. 4 bush. 1 gaL : 
( ). 3 qrs. 5 bush. : 5 qrs. 4 bush. : : £3, 14s. 6d. : ( ). 
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(19.) If 3 pks. 1 gaL cost 5s. 6d., how much may be 
had for £2, 17s. 6d. ? 

(20.) If {^ of a quantiky of fruit be 3 bush. 4 gals., 
what is the whole quantity ? 

LXIIL 
APOTHECARIES FLUID MEASXTBE. 

(1.) Beduce 76895 miTiims to gals. 

(2.) Beduce 3 gals. 5 pts. 19 oz. 7 drs. 49 m. to minims. 

(3.) 1 gaL 5 pts. 18 oz. 3 drs. 40 m. + 2 gals. 19 oz. 7 
drs. 39 m. + 7 P^ 11 ^z. 3 drs. 56 m. + 3 gals. 9 oz. 6 
drs. 45 m. -f- 6 gals. 4 pts. 7 drs. 38 m. 

(1.) 16 pts. 17 oz. 7 drs. 40 m. — 11 pts. 19 oz. 5 dr& 

51 HL 

(5.) Ciij. Ovj. Sxix. 5v. mxzx. -r- 14j. 



(6.) Beduce j- of f gaL to minima only. 

(7.) Beduce f oz. to the fraction of f gal. 

(8.) Find the value of ^ gal. 

(9.) Ovij. Sxvj. 5ivss. X 17. 

(10.) What is the ratio of Ovj. Sxviij. to Cij. Ov. 
Find by practice : — 

(11.) 2 pta 15 oz. @ 2s. 9d. per pt. 

(12.) 2 gals. 6 pts. 5 oz. @ £3, 16s. 8d. per gal. 

(13.) If 2| drs. cost. 2}d.y what quantity may be gol 
for 5s. 8d. ? 

LXIV. 

LINEAL MEASUBE. 

Beduce and express in miles, yds., &c. : — 
(1.) -9876 feet to miles ; 89765 in. to miles. ' 

Beduce and express in the several denominations : — 

(2.) 9678 yds. to poles {Ans. 1759 po. 3 yds. 1 ft. 6 in.; ; 
8679 yds. to poles. 
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(3.) 98766 in. to miles ; 67110 iu. to miles. 

(4.) Beduce 5 m. 896 yds. 2 ft. 11 in. to inches ; 2 lea. 

1 m. 1340 yds. 1 ft 5 in. to inches. 

(5.) Bednce 2 m. 5 fur. 20 po. 4 yds. to indies ; 3 m. 

2 for. 39 po. 3 yds. 1 ft. 11 in. to inches. 

(6.) 2 m. 6 fur. 30 po. 4 yds. 2 ft. 11 in. + 11 m. 6 fur. 
25 po. 5 yds. 1 ft. 3 in + 9 m. 4 fur 11 po. 3 yds. 1 ft 9 
in. + 7 m. 7 fur. 19 po. 4 yds. 2ft7in. + lm. 8po. 3 
yds. 11 in. 

(7.) 2 m. 3 fur. 34 po. 4 yds. 1 ft 9 in. — 1 m. 5 far. 
39 po. 5 yds. 2 ft 10 in. 

(&) 5 fur. 35 po. 3 yds. 1 ft 11 in. X 235. 

(9.) 1 m. 5 fur. 39 po. 6 yds. 1 ft 3 in. -5- 45. 

(10.) 16 m. 4 fur. 21 po. 4 yds. -f- 439. Give quotient 
and remainder. 

(XL) 36 m. 4 fur. 31 po. 2 yds. -r 17J. 

(12.) Beduce 8967 links to chains ; 9743 links to 
chains. 

ri3.) Beduce 49 chains to links ; 67 chains 19 Iks. to 
linKS. 

(14.) Beduce 14 cL to yds. ; 1970 yds. to di. 

(15.) Beduce 1 m. 3 fur. to ch. ; 1360 ch. to miles. 

(1&) 13 ch. 14 Iks. X 18} ; 15 ch. 39 Iks. -r- 14}. 



Express as feet and inches : — 
(17.) 7 ft 9' 7^ ; 6 ft 8' 11^ 
(18.) 2 ft. 3' 6^ 7'" ; 8 ft. 3/ 1" 6'". 

Express as feet, primes, seconds, &c. :— 
(19.) 3 ft 2f in. ; 6 ft. 4f in. 
(20.) 4 a 7^ in. ; 6 ft 8f in. 



(21.) Find how often 15 yds. 1 ft 8 in. is contained in 
56 yds. 2 ft. 

(22.) Find how often 5 po. 4j^ yds. 9 in. is contained in 
29 po. 1 J yds. 9 in. 
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(28.) Beduce to their lowest terms : — 

13 m. 2 fur. 4 y ds. , 5 fur. 9 po. 2 yds. 1 ft. 6 in. 
63 m. 2 po. 5 yds. * 7 fur. 34 po. 1 yd. 

(24.) Find the value of f yds. ; f po. 

(25.) Eeduce 2 yds. 1^ ft. to the fraction of 9 yds. 2 ft. 

(26 ) What fraction of 5 yds. 2 ft. is 7 ft. 9 in.? 

(27.) 6j^ m. + 7A fur. + 3J po. + 18^^ yds. 

(28.) 16 m. 5 fur. 3j po. — 13 m. 6 fur. 4| po., and 
express in the several denominations. 

(29.) 2 m. 3 fur. 20 po. 4 yds. 2 ft. 5i in. X 39i. 

(80.) 11 ch. 50^ Iks. X 36 ; 18 ch. 40^ Iks. -^ 19, 

(31.) If 2 ft. 9 in. be f of the length of a rod, what is 
its whole length ? 

(32.) If 6 yds. 1 ft. be f of the length of a room, what is 
its breadth which is | of its length ? 

Find by practice : — 

(8a) 3 yds 1 ft. 9 in. @ £l, 4s. per yd. 

(84.) 5 yds. 1 ft. 4 in. @ £2, 10s. €d. per yd. 

(86.) 7 yds. 1 ft. 6 iu. @ Is. 4id. per yd. 

(86.) 3 yds. 2 ft. 9 in. @ Is. lljd. per foot. 

(87.) 5 yds. 1 ft. 9 in. @ 4s. lid. per yd. 

(38.) 6 yds. 1 ft. 4^ in. @ 9s. 5d. per yd. 

(89.) The circumference of a circle is equal to about 3^ 
times the length of its diameter. If a circular croquet 
green measure 33 yds. round, how far must a ball roll to 
go from the centre to the extremity of the green ? 

(40.) The minute hand of a clock is 3^ ft. long. How 
far will the point of it travel during one day ? 

(41.) A gentleman's walking-stick is 33 inches long, 
and at a certain time in the day casts a shadow 36 inches 
in length. How high must a tower be which at the same 
time casts a shadow 45 feet in length ? 

(42.) The four sides of a field measure respectively 
16 ch. 39 Iks., 25 ch. 42 Iks., 19 ch. 51 Iks., and 36 ch. 
68 Iks. How many yards must a man step in walking 
round it 1 

H 
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(43.) A farmer, in walking round his farm, found that 
he took 3531 steps. How many chains did it measure 
round, reckoning each step as a yard ? 

(44.) Shew that there are eleven times as many inchea 
in 15 m. 4 fur. 26 po. 5 yds. 7 in. as there are ounces in 
2 tons. 10 cwts. 10 lbs. 5 oz. 

(45.) How many inches is a horse 16^ hands high taller 
than a pony 12} hands high ? 

(46.) How many cabbage plants may be planted in a 
row, if the breadth of the garden be 13 yds. 1 ft., and a 
space of 2} feet be left between every two, and at either 
end? 

(47.) If 6 yds. 2 ft. 11 in. cost 5& 11 jd., how much may 
be had for £b, lis. gjd. ? 

(48.) If 7 yds. 2} ft. cost 6& 9^., what is the price of 
9 yds. li ft. ? 

(49.) If 20 men can dig a trench 25 yds. lon^ and 2 yds. 
wide in 28 days, working 9 hours a day, how long a 
trench 3 yds. wide will 50 men dig in 40 days, workmg 
7 hours a day ? 

(50.) If I travel 15| miles for £|, how far may I travel 
for £i ? 

(51.) How far must a carriage be driven so that the 
fore wheel may make 100 revolutions more than the 
hind wheel, the diameters being Ij feet and 2^ feet? 
(See £x. 39.) 



CLOTH MEASUBE. 

(52.) Beduce 3 yds. 2 qrs. 3 uLb. 1 in. to inches. 
(53.) Beduce 8976 in. to yds. ; 96 ells to yds. 



(54.) Beduce f yd. to inches. 

(55.) rind the value of f elL 

(56.) 3 yds. 3 qrs. 1 nl. 2| in. — 2 yds. 3 qrs. 2 nl& 
liin. 

(57.) 5 yds. 1 qr. 2 nls. 1} in. X 361. 
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(68 ) 3 yds. 1 qr. 2 nls. 2J in. 4- 17. Give quotient 
and remainder. 

Find by practice : — 

(59.) 3 yds. 3 qrs. @ 17s. 6id. per yard. 

(60.) 2 yds. 1 qr. 3 nls. @ 5s. 8d. per yard. 

(61.) If 12 pieces of cloth cost ^€58, 148. 6d. at the rate 
of 3s. 7 Jd. per English ell, how many yards did each piece 
contain ? 

(62.) If it take 4i yds. to make a coat, and the cost of 
making be 16s., 2^ yds. for trousers, and the cost of 
making be 8s. 9d., j- yd. for a vest, and the cost of making 
be 7s. 6d., what is the price of a suit @ 5s. 6d. per yd. 
Also what number of suits could be made out of 76 yds., 
and what length of cloth would be left over. 

LXV. 

Reduce— SQUABB MEASURE. 

(1.) 63 ac. 1 ro. 20 po. 20 sq. yds. to sq. yd& 

(2.) 123 ac 12 po. 21 sq. yds. to sq. yds. 

(3.) 39 sq. yds. 7 sq. ft. 101 sq. in. to sq. laches. 

(4.) 1 ac. 2 ro. 4 pa 19 sq, yds. 7 sq. ft. to sq. ft 

(5.) 3 ac 3 ro. 20 po. 21 sq. yds. 5 sq. ft. Ill sq. in. to 
sq. in. 

(6.) 712346 sq. in. to sq. yds. ; 416764 sq. in. to sq. yds. 

(7.) 61927616 sq. yds. to acres. Ans, 12794 ac 3 ro. 
33 po. 27 sq. yds. 6 sq. ft. 108 sq. in. 

(8.) 40916184 sq. yds. to acres ; 62317687 sq. ft. to acres. 

(9.) 976811045 sq. in. to acres ; 16 sq. ch. to sq. yds. 

(10.) 9 ac 3 ro. 30 po. to sq. chains ; 17 sq. ch. to acres, 
&c. 

(11.) 3 ac. 1 ro. 25 po. 30 sq. yds. + 7 ac. 3 ro. 30 po. 
26 sq. yds. + 13 ac. 2 ro. 9 po. 15 sq. yds. + 6 ac 3 ro. 
25 sq. yds. + 8 ac. 2 ro. 35 po. 11 sq. yds. + 6 ac. 3 ra 
31 po. 9 sq. yds. 

(12.) 7 ac. 2 ro. 9 po. 26 sq. yds. 7 sq. ft. — 6 ac 3 ro. 
7 po. 30 sq. yds. 8 sq. ft. 
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(13.) 5 ac 2 ro. 16 po. 17 sq. yds. X 21. 

(14.) 16 po. 26 sq. yds. 8 sq. ft. 130 sq. in. X 59. 

(15.) 36 ac. 3 ro. 25 po. 27 sq. yds. 8 sq. ft. -5- 27. 

(16.) 29 ac. 2 ro. 30 po. 26 sq. yds. 7 sq. ft. 120 sq. in. 
-7- 231. Give quotient and remainder. 

(17.) 16 ac. + 5 ro. + 630 po. + 840 sq. yds. 



(18.) 3 yds. 1 ft. X 2 yds. 2 ft. Ans, 8 sq. yds. 8 sq. ft. 

(19.) 6 yds. 2 ft. X 4 yds. 1 ft. Ans, 28 sq. yds. 8 sq. ft 

(20.) 5 ft. 4 in. X 6 ft. 3 in. ; 8 ft. 6 in. X 11 ft. 4 in. 

(21.) 11 yds. 1 ft. X 10 yds. 11 in. ; 10 ft. 5 in. X 9 ft 

Express as square feet and square inches only : — 
(22.) 6 sq. ft. 3' 7". Ans, 6 sq. ft. 43 sq. in. 
(23.) 5 sq. ft. 4' 6". Ans. 5 sq. ft. 54 sq. in. 
(24.) 9 sq. ft. 7' 11" ; 3 sq. ft. 3' 4" 6'^ 
(25.) 7 sq. ft. 2' 6" &" ; 4 sq. ft. 3' 4" T" b'\ 

Express as square feet, primes, seconds, &c. : — 
(2G.) 8 sq. ft. 140 sq. in. Am. 8 sq. ft. 11' 8". 
(27.) 8 sq ft. 52 sq. in. Arts. 8 sq. ft. 4' 4^ 
(28.) 4 sq. ft. 28^ sq. in. ; 5 sq. ft. 85f sq. in. 
(29.) 4 sq. ft. 73f sq. in. ; 6 sq. ft. 99( sq. in. 
(30.) 3 ft. 2' 3" X 4 ft. 3' AT. 

3 sq. ft. 2' 3" 

4 „ 3' A" 



12 9 
9 
1 



6 



9 
9 


13 sq.ft. V 


r 


6"'. 



(31.) 2 ft. 5' 4^^ X 2 ft. 4' 5". Ans. 5 sq. ft. 9' 5" 6"' 8'\ 
(32.) 6 ft. 4' X 3 ft 5' 6" ; 4 ft 5' 6" X 2 ft. 4'. 

(33.) 5 ft. 2' 3" X 4 ft. 0' 6' ; 2 ft. 3' A" 5'" X J ft. 

3'0''5"'. 
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(94.) Bednce 35^ sq. chains to acres, &c 

(35.) i ac. to sq. yds. only ; f sq. ch. to sq. ft. only. 

(36.) rind the value of f po. ; f po. 

(37.) Beduce 1 po. 14 sq. yds. 1 sq. ft. 108 sq. in. to the 
fraction of 1 po. 15 sq. yds. 8 sq. ft 108 sq. in. 

(3&) What fraction of | sq. yd. is f sq. ft. ? 

(39.) How often is 21 po. 12 sq. yds. 6 sq. ft. 108 sq. 
in. coutained in 1 ro. 13 po. 16 sq. yds. 6 sq. ft. 108 sq. in. t 

(40.) 16 sq. ml. 600 ac 2 ro. 29 po. 17J sq. yds. — 11 
sq. ml. 630 ac. 1 ro. 30 po. 16{ sq. yds. 

(41.) 16 sq. mL 130 ac. 3 ro. 16J po. X 36f. Give the 
answer in the several denominations. 

(42.) 36 ac 1 ro. 39 po. 29| sq. yds. -r- 17f . Give the 
aDswer in the several denominations. 

(43.) What is the ratio of 5 sq. yds. 7 sq. ft. to 4 sq. yds. 
8 sq.ft. 

Find by practice :— 

(44.) 7 ac. 32 po. @ £21, 14s. 7d. per acre. 

(45.) 11 ac 20 po. @ £3, 7s. 6d. per acre. 

(46.) 3 sq. yds. 2 sq. ft. 36 sq. in. @ 4s. 2fd. per sq. yd. 

(47.) 11 sq. yds. 4 sq. ft. 72 sq. in. @ Is. lljd. per sq. yd. 

(48.) A room measures 10 ft. 3 in. in breadth, and 12 
ft. 4 in. in length. What is the area of the floor ? 

(49.) A wall is 15 ft. 4 in. long, and 11 ft. 6 in. high. 
How many square yards of paper will be required to 
cover it ? 

(50.) What is the difference between 12 sq. ft. and 12 
ft. square ? between 8 J sq. ft. and 8J feet square ? 

(51.) What is the area of a square building whose side 
measures 80 ft. 6 in. ? 

(52.) A sheep is tethered by a rope 7 ft. long. How 
many square yds. are there in the area in which it is 
allowed to graze 1 The area of a circle is equal to 3^ 
times the square of its radius. 

(53.) How many square feet of glass are there in a 
window consisting of 12 panes, each 11 in. long, and 9 in. 
broad] 
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(54.) How many square yards of painting are there in 
the walls and roof of a room 12 ft. long, 10 ft. broad, and 
11 ft. high, allowing for a door 7 ft. high, and 3 ft. 6 in. 
broad, and for a window 6 ft. 2 in. by 4 ft. ? 

(56.) The area of a room is 14 sq. vds., 3J sq. ft., and 
its breadth is 10^ ft., what is its length ? 

(56.) The area of a garden is J acre, and its length is 
60 yds., what is the length of the footpath across it ? 

(57.) What length of carpet 2 ft. 8 in. broad will be 
required to cover a room 16 ft. broad, and 25 ft. 9 in. 
long ? and what will it cost at 6s. 6d. per yd. ? 

(58.) What will be the expense of carpeting a room 18 
ft. 4 in. long, and 14 ft. 3 in. broad, with carpet 3 ft. 8 in. 
broad, @ 8s. 8d. per yd. ? 

(59.) How many sq. chains are there in a piece of ground 
measuring 9 ch. 15 Iks. by 8 ch. 10 Iks. ? 

(60.) If the length of a piece of ground be 10 ch. 50 
Iks., what is the breadth of it, if its area be the same as 
in the last example 1 

(61.) How many acres are there in a green meai^ring 
5 ch. by 9 ch. 10 Iks. ? 

Flooring, roofing, &c., are charged at so much per square of 
100 eq. ft. A roof is said to oe of the true pitch when the 
rafters are in length equal to 4 of the breadth of the build- 
ing. The measure of a roof therefore is equal to 1^ times 
the area of the building. 

(62.) What is the expense of flooring a hall 16 yds. 
2 ft. long and 7 yds 2 feet broad, @ £by 5s. per square 1 

(63.) What is the expense of slating the roof (trne pitch) 
of a house 80 ft. long and 30 ft. 6 in. broad, @ £l, 5s. 
per square ? 

Brick work is charged by the rod of 272 sq. ft., and quarter 
rod of 68 sq. ft. Standard measure is 1|| bricks thick. To 
find the standard measure, midtiply by the number of half 
bricks thick, and divide by 3. 

(64.) Eeduce 1750 sq. ft. of brick work 2J bricks thick 
to standard measure. 

(65.) How many rods of brick work are there in a wall 
14 yds. 6 in. long and 6 ft. high, 2 bricks thick ? 
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».) What will be the expense of building a wall 1800 
ft. long and 10 ft. high, 2 J bricks thick, @ £2, lis. per 
rod, standard measure ? 

(67.) Four pieces of ground contain in all 52 ac. 2 ro. 
15 po. The 2d is twice the size of the first, the 3d three 
times the size of the second, and the 4th four times the 
size of the third. What is the size of each ? 

(68.) If 7 men reap 12 acres in 10 days of 9 hours each, 
how many acres will 6 men reap in 12 days of 10 hours 
each? 

(69.) Divide 3 fields containing respectively 15 ac. 2 ro. 
15 po., 13 ac. 1 ro. 14 po., and 16 ac. 1 ro. 7 po. among A, 
B, and C, so that A's number of acres may be equal to B's 
number of roods, and B's number of roods to C's number 
of poles. 

(70.) A bought j^ of a farm of 240 a^res. He sold f of 
his purchase to B, who sold J of his to C. What did C 
pay for it at £26 per acre. 

CUBIC MEASURE!. 

LXVL 

(1.) Beduce 197645 cu. in. to cu. yds. ; 9834591 cu. in. 
to cu. yds. 

(2.) 9 cu. yds. 11 cu. ft. 1100 cu. in. to cu. inches ; 35 
cu. yds. 1345 cu. in. to cu. inches. 

(3.) 9 cu. yds. 20 cu. ft. 1150 cu. in. + 18 cu. yds. 25 
cu. ft. 1649 cu. in. + 27 cu. yds. 13 cu. ft. 895 cu. in. + 
6 cu. yds. 9 cu. ft. 85 cu. in. + 17 cu. yds. 11 cu. ft. 1236 
cu. in. + 31 cu. yds. 14 cu. ft. 1369 cu. in. 

(4.) 161 cu. yds. 25 cu. ft. 1149 cu. in. — 150 cu. yds. 
26 cu. ft. 1350 cu. in. 

(6.) 11 cu. yds. 21 cu. ft. 980 cu. in. x 36. 

(6.) 25 cu. yds. 18 cu. ft. 741 cu. in. X 591. 

(7.) 14 cu. yds. 23 cu. ft. 840 cu. in. X 29f. 

(&) 150 cu. yds. 21 cu. ft. 1361 cu. in. -r- 25. 

(9.) 720 cu. yds. 19 cu. ft. 1119 cu. in. -j- 361. Find 
quotient and remainder. 
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(10.) 14 cu. yds. 26 cu. ft. 961 cu. in. -r- 18|. Knd 
qnotient and remainder. 

(11.) Beduce 13 cu. yds. 24 cu. ft 1296 cu. iu. to cu. 

yds. only. 

(12.) Reduce to its lowest terms : — 

25 en. ft. 

12 cu. yds. 9 cu. ft. 576 cu. in. 

(13.) Beduce 531 cu. yds. 23 cu. ft. to the fraction of 
797 cu. yds. 21 cu. ft. 

(14.) Reduce ^ cu. yds. to cu. in. only. 

(15 ) Reduce j^ cu. in. to the fraction of 1 cu. ft. 

(16.) 5i cu. yda + 19^ cu. ft. + 1150J cu. in. + 19} 
cu. yds. 

(17.) 11 cu. yds. 18 cu. ft 116j^ cu. in. X 31f 

(18.) If ^ of the cubical contents of a certain space be 
17 cu. yds., what is the whole contents ? 

Find by practice : — 

(19.) 5 cu. yds. 4 cu. ft. 576 cu. in. @ 3s. 3d. per cu. ft 

(20.) 5 cu. yds. 4 cu. ft 864 cu. in. @ £5, 17s. 6d. pei 
cu. yd. 

(21.) 10 cu. yds. 5 cu. ft 432 cu. in. @ £11, 14s. 9d. 
per cu. yd. 

Express as cubic feet and cubic inches only : — 
(22.) 3 cu. ft. 2' ; 5 cu. ft. 5' ; 4 cu. ft 4' 5". 

(23.) 7 cu. ft 5' 4'' ; 4 cu. ft 3' 5" 4'" ; 6 cu. ft 4 6" 
7'" 5". 

Express as cubic feet, primes, seconds, &c. : — 

(24.) 16 cu. ft. 456 cu. in. ; 4 cu. ft 976 cu. in. 

(26.) 5 cu. ft 1170 cu. in. ; 6 cu. ft 971J cu. in. 

(26.) 6 cu. ft. 497} ,cu. in. ; 18 cu. ft 561^ cu. in. 

(27.) 4 ft 3' X 5 ft. 2' X 6 ft 4'. 

(28.) 2 ft 3' 4" X 2 ft 4' 5" X 1 ft. 6' 4''. 

(29.) 4 ft 0' 5" X 6 ft 4' 4" X 3 ft 5' 2". 

(30.) 6 ft. 3' 4" X 2 ft 0' 5" X 2 ft 4'. 
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(31.) 5 ft. 4' 6'' X 6 ft. 2' 4" X 3 ft 1' 5". 
(32.) 4 ft 0' e'' X 4 ft 0' 6^ X 8 ft 2'. 



(33.) 2 yds. 2 ft X 1 yd 1 ft X 5 yds. 2 ft 
(34.) 1 ft. 4 ill. X 2 ft. 3 in. X 1 ft. 6 in. 
(36.) 1 yd. 1 ft. X 1 ft. 1 in. X 1 yd. 1 ft 1 in. 

(36.) 2 yds. 1 ft 3 in. X 1 yd. 2 ft 3 in. X 3 yds. 
2 ft 1 in. 
(37.) 7 yds. 2 ft 4 in. X 3 yds. 2 ft. X 1 ft 9 in. 
(38.) 6 yds. 11 in. X 3 yds. 2 ft. X 2 ft 9 in. 

(39.) A block of granite is 6 ft. long, 4 ft. broad, and 
2 feet thick. How many cubic feet does it contain ? 

(40.) How many cubic yards of timber are there in a 
log 15 ft. 6 in. long, 2 ft. broad, and 1 ft. 9 in. thick ? 

(41.) How many cubic yards of air are there in a room 
30 ft long, 20 ft. broad, and 16 ft 3 in. high ? 

(42.) A cistern is 2 ft. in length, breadth, and depth in 
the interior. How many gallons of water will it contain 
if 1 cu. ft of water weigh 1000 ounces av., and 10 lbs. 
equal 1 gallon 1 

(43.) The bottom of a box is 4 ft. square, what must be 
the depth of it to contain 16 cubic feet 1 

(44.) A cistern is 3^ feet deep, and the bottom of 
it is 5 feet long and 3 feet broad. What weight of 
water will it contain if 1 cubic foot of water weigh 1000 
ounces av. ? 

(45) How many inch cubes could be cut out of a deal 
board 2 inches thick, 3 ft. long, and 1 ft. broad 1 

(46.) If 36 cu. ft. of water weigh 1 ton, what weight of 
water would be required to fill a canal 3 miles long, 30 
yds. broad, and 6 ft. deep 1 

(47.) A piece of timber 8 ft 9 in. long, 4 ft. 3 in. 
broad, contains 96 cu. ft. 1188 cu. in. What is its 
thickness ? 

(48.) What length must be cut from a piece of timber 
18 ft. long, 1 ft. 6 in. broad, and 11 in. thick, so that the 
remainder may contaiu 11 cu. ft ? 
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ANGUIiAB MEASURE. 

LXVII. 

(1.) Eeduce 97645" to degrees ; 45** 16' 45" to seconds. 

The difference between an angle and a right angle is called 
its complement, and the difference between an angle and 
two right angles is called its supplement. 

(2.) Find the complement of 37** 45'; 29** 36' 43". 

(3.) Find the supplement of 136** 17' 43"; 21** 42' 39". 

(4.) Find the value of ^ right angle ; J right angle. 

(5.) Find the value of f of 4 right angles ; ^j- of 4 right 
angles. 

TIME. 

LXVITI. 

(1.) Eeduce 9670098 seconds to days. 

(2.) 3 yrs. 19 d. 15 h. 45 ra. to seconds. 

(3.) 2 yrs. 240 d. 30 m. 43 sec. to seconds. 

(4.) 1 yr. 16 d. 17 h. 25 m. X 41f . 

(6.) 25 yrs. 69 d. 17 h. 25 sec. -r- 41f. Find quotient 
and remainder. 

(6.) 116 yrs. 363 d. 23 h. 50 m. 48 sec. -f- 17|. Find 
complete quotient. 

(7.) 16 yrs. + 759 d. + 967 h. + 843 m. 

(8.) Find how many periods of 3 h. 16 m. are contained 
in 9 wks. 5 d. 7 h., and what time would remain. 



(9.) Eeduce ^^ d. to minutes only. 

(10.) Eeduce j- sec. to the fraction of ^ m. 

(11.) Find the value of f day. 

(12.) If 3 yrs. 25 d. be J of a certain period, what is 
the whole period ? 

Find by practice : — 

(13.) 16 d. 6 h. @ 58. 6d. per day, reckoning a working 
day at 9 hours. 

(14.) 11 d. 7 h. @ 4s. 5d. per day. 

(16.) 8 mo. 3 wks. 3 d. @ £6, 10s. per mo., reckoning 
6 days to the week, and 4 weeks to the month. 
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(16.) 3 yrs. 9 mo. 45 d. at £120 per annum, reckoning 
30 days to the month, and 12 months to the year. 

(17.) How many days are there between 15th January 
and 29th September, the days mentioned to be reckoned 
as 1 day ? 

(18.) How many between 19th February 1872 and I7th 
March 1873 1 

(19.) How many between 13th April 1871 and 14th 
August 1873 ? 

(20.) A watch loses 3 m. 7 sec. daily. If it agree with 
the correct time now at 20 m. to 1 p.m., what time will it 
shew exactly a week hence ? 

(21.) How many seconds are there between 13th May 
@ 10 A.M. and 14th July at 3.30 p.m. ? 

(22.) If a man can do f of a piece of work in a day, 
in what time could he do the whole of it, reckoning 10 
hours as a working day ? 

(23.) If a person can walk 2J miles in Ij hours, in 
what time will he walk f of a mile ? 

(24.) If 6 masons can build a wall 30 yds. long, 6 ft. 
high, and 1 ft. thick in 7 days, working 9 hours a day, 
how many hours a day must 8 masons work to build one 
20 yds. long, 5 ft. high, and 1 J ft. thick, in 5 days ? 

(26.) At what time will I reacli the town, a distance of 

6 miles, if I leave at 6.15 a.m., and walk at the rate of 
4}- miles an hour 1 

(26.) A servant's wages are £17 per annum. She enters 
on the 13th August and leaves on 14th December. How 
much should she receive, reckoning the days mentioned 
as two days ? 

(27.) The seaside is 9 miles distant from the village. 
John starts from the seaside to walk to the village at 

7 A.M., at the rate of 3 miles an hour, and James starts 
from the village to walk to the seaside at 7.30 a.m., at the 
rate of 4 miles an hour. At what time will they meet ? 

FEIME FACTORS. 
liXIX. 
(1.) Write out a table of prime numbers from 1 to 97. 
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Besolve into their prime factors :— 
(2.) 2744, 3267, 1800, 3146, 30184 
(8.) 11025, 67500, 6616, 397488. 
(4.) 779625, 78166, 199584, 46305. 
(5.) 18144, 136125, 847847, 593021. 



Find the square root of 8100. 
8100=2«x3*x6*. .-. V8100=2x3*x5=90. 

Find the cube root of 216000. 

216000=2« X 3» X 6'. . •. ^216000=2* x 3 x 5=60. 
Any root of a number may be found thus when the number 
can be easily resolved into its prime factors, and the root 
is not fractional. 

(6.) Find the square root of 2108304, 6531904. 
(7.) Find the cube root of 2000376, 42875000. 
(8.) v'49787136, -^"1889568. 

GREATEST COMMON MEASUBE. 

Terms to be explained : — Measure^ common measure, 
greatest commxm measv/re, LXX. 

Find the G. C. M. of— 

(1.) 36, 48. Ans, 12. (14.) 728, 952.' 

(2.) 48, 64. Am, 16. (16.) 228, 1005. 

(3.) 51, 68. Ans, 17. (16.) 271, 397. 

(4.) 77, 119. (17.) 1111, 1133. 

(5.) 171, 261. (18.) 963, 1017. 

(6.) 248, 328. (19.) 1027, 1261. 

(7.) 396. 117. (20.) 1357, 1541. 

(8.) 2891, 3479. (21.) 2040, 1608. 

(9.) 684, 828. (22.) 3436, 5726. 

(10.) 349, 409. (23.) 10746, 4842. 

(11.) 402, 1002. (24.) 62122, 36401. 

(12.) 936, 918. (26.) 18701, 26037. 

(13.) 476, 644. (26.) 11092, 15812. 

(27.) 438, 730, 1679. (29.) 1352, 1976, 1608. 

^28.) 1903, 2519, 3091 (30.) 6327, 29748, 2553. 
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(31.) 2007, 2439, 3333. (83.) 876, 948, 714, 1068. 
(32.) 344, 472, 684, 568. (34.) 2892, 2169, 2410, 1687. 

(35.) 2"x6*x7x3and2*x5x7». ^m 2»x 5x7 = 140. 

(36.) 2x3'xllxl3and2»x.3»x7xll'. 

(37.) 2"x3«x5»x7xlland3»x5x7"xl3. 

(38.) 121^ and 104{ ; 12} and 6. 

(39.) Write down all the divisors of 540. 

(40.) Write down all the divisors of 8281. 

LEAST COMMON MULTIPLE. 

Terms to be explained : — Mvltiple, common multiple, 
least common multiple (Z. (7. M,). 

LXXL 
Find the L. C. M. of — 
(1.) 9, 12. Ans. 36. (13.) 9, 11, 12, 14. 

(2.) 21, 28. Ans, 84 (14.) 12, 13, 15, 9. 
(3.) 48, 56. (15.) 18, 21, 7, 9, 5. 

(4.) 108, 72. (16.) 19, 16, 8, 24, 4 

(5.) 96, 140. (17.) 9, 16, 18, 24, 36, 48. 

(6 ) 196, 274 (18.) 16, 25, 48, 72, 12, 14. 

(7.) 397, 475. (19.) 29, 39, 49, 13, 21, 7. 

(8.) 894,798. (20.) 10,105,189,1001,99,11. 

(9.) 9605, 7684 (21.) 16, 18, 15, 20, 21, 22, 24 

(10.) 11622,9834. (22.) 12,14,15,16,18,20,25,30. 

(11.) 8, 3, 9, 12. Ans. 72. (23.) 24, 36, 48, 60, 72, 84, 96. 
(12.) 7,4,21,9. An8,2h% (24.) 14,25,21,15,18,36,28. 
(25 ) 432, 4, 69, 12, 23, 115. 
(26.) 11, 111, 1100, 1221, 110, 3, 10. 



(27.) 2»x6*x7x3 and 2*x5x7'. Ana. 2»x3x5'x7' 
-29400. 

(28.) 2x3*xllxl3and2"x3*x7xll». 

(29.) 2"x3'x5'x7xlland3'x6x7*xl3. 

(30.) 2i, 5i, 7. (31.) i, h H. 
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VULGAK FRACTIONS— (coniinwerf). 

LXXIL 
Hednce to their lowest terms : — 



884 
1292' 

(2.) »72 
^ ' l068- 

(a) 12*? 
2169^ 

(4.) !^ 

8924; 



Ans. J-|. 



11424 



2227 

8041* 

924 

1056' 



(5.) J12? 

Iloej 80240* 

(6.) 20729 17871 
21090J 20424* 
/7^ 1858010 1818180 
^ '^ 7197631; 



(8.) 



2769723 



8454642* 

88777739 



2809719; 45333399* 



8, 10, 9, 6 
12 • 



Bedace to their L. C. D. : — 

(9.) h h h h ^ns. 

(11.) f . *, *, f ae.) t, t, A, fv 

(12.) i *, I, h (17.) J, i H, ifr. 

(13.) f , A, «, A. (la) A, A, A A. 

(14.) A» tStT^ tWiFj ItAJW* (19.) iftjj Hi A> h i- 

(15.) A, A, a, a- (20.) A, A, A, H, A 

Arrange the following in order of magnitude : — 

(21.) h A> Hf Ht A> A* (22.) A> Hf Hf a* w A* 

(23.) 19i + 14| + 29ii + 13f + H ; 101if> +99« 

(24.)fof H+ftof ^ + iof 9; IJ of 3 of H + 
8} of 1 + 4t^ of 9. 

(25.) 6f of 7i + 8f + 7| of llf + 64§ ; 4664$ of 4} 
+ 6983A + 86JI + ^. 

(26.) M-J*. M-M, H-e, §l-tt- 

(27.) 8967^ — 6845i|, 76841^ — 9784^ 
(28.) 6859ff — 4869JI, 1000^ — 999^. 

(29.) I6tt - ISsV - 17* + 31H ; 18*-26 + ,ft.+ 
404-1^. 

(30.) 9* - {2^0 + ^^) i (6* - 2ft) + 4^. 

(31.) 29| - (8A - 7J^ + 4f ) ; 29f - 8ft - (7^ 
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Note. — The sign oo aignifies "diflFerence between." 

(32.) I of f CO T^ of i ; A o^ iV CO H o^ A. 
(33.) 44 of } CO 3t of 6tV ; 8H of 5f co? of 4i. 
(34.) f of t'tt of 11 CO i of 4t of 9. 
(35.) 6* of 7 A of 1 CO H o^ gj 0^ 9A 0^ 7. 

(36.) Tell by inspection which of the following fractions 
are greater than one-half ;-- |j?, ftff, xtt^' 

(37.) Which of the following are greater than one-third ? — 

y«4 9 6 * . 6 8 6 9 8 8 9 8 

TSTT* T7 &8 8 1» TJIVFnr* 

(38.) Find a fraction with D. 10 approximating in value 
torn. 

(39.) Find one with D. 20 approximating in value to ^. 
(40.) Find one with D. 12 approximating in value to fjf . 
MISCELXiANEOUS EXERCISES. 

Lxxin. 

(1.) One measure contains 3 gallons, another 5, and 
another 7. What is the smallest number of gallons a 
barrel must contaiu, so that it ma^ be emptied by filling 
any of them an exact number of times. 

(2.) Simplify 3t + (6^ ^ 8^) ~ (8|fe -r- 11^^). 

(3.) Simplify 2|t of -^-.- 

6-h - 
6+4 

(4.) The distance from Edinburgh to Carlisle by the 

Caledonian Railway is 101 miles. If two trains start at 

the same time from E. and C, one at the rate of 15 miles, 

and the other at the rate of 20 miles an hour, when will 

they meet, and how far from Edinburgh ? 

(5.) Find by practice the price of 1 ton 3 cwtu. 21 lbs. 
3^ oz. @ £4, lis. i^d, per ton. 

(6.) Find the net weight of 18 cwts. 3 qrs. 21 lbs. Tare 
16 lbs. per cwt. Tret as usual. 

(7.) A merchant bought two parcels of the same kind 
of tobacco, "veiffhing respectively 1 cwt. 2 qrs. 26 lbs., and 
1 cwt. 1 qr. 27 lbs. The cost of the former was £6, 17s. 
more than the cost of the latter. Find the price per cwt. 

(8.) Express 11 oz. 15 dwts. 21 grs. in ounces and grains 
av. weight 
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(9.) A person bought 2^ gallons of spirits. After 1 
gallon 3 qts. of it was nsea, what part of the whole was 
left? 

(10.) A tax of £354, 12s. is paid bj an equal number of 
bushels of wheat, barley, and oats. How many bushels 
of each kind will be received when wheat sells at 6s. 8d., 
barley at 5s. 6d., and oats at 4s. 3d. per bushel ? 

(11.) If I of 5^ gallons cost 6s. 6d., what is the price of 

jofejpks.? 

(12.) Find the difference between 1 mile and 7 fur. 39 
po. 5 yds. 1 ft 11 in. 

(18.) Two-thirds of the height of a wall was blown 
down. The proprietor added 6 ft to it, and then found 
it was just ^ of the original height How high was it at 
first? 

(14.) Reduce 712647 sq. yds. to acres. 

(15.) If J of A's money equal f of B's, what part of B'a 
will equal | of A's. ? 

(16.) By selling a house for £1150 I gained ^ of what 
it cost me. How much did I pay for it ? 

(17.) Two pieces of beef of the same weight cost re- 
spectively 7s. Ijd. and 8s. 3d. The price of the first was 
yjd. per lb., what was the price per lb. of the other ? 

(18.) Reduce 1100 oz. troy to oz. av. 

(19.) Add i of £76, 18s. 4d., } of £121, 14s. ll^d., and 
} of £91, lis. 9f d. 

(20.) From J of £961, 178., 4Jd. take i of £1021, lis. 
9id. 

(21.) Two tracts of land consisted respectively of 798 
and 966 acres. What is the smallest number of farms, 
each containing the same exact number of acres, into 
which they could be divided, and how many acres would 
there be in each ? 

(22.) The third class fare per mile by a certain railway 
is f of that of the second class, which is A- of that of the 
first class, which is l^^ of 3^. What is the third clafls 
fare per mile ? 

(2a) The length of A's step is 2 ft, of B's 2^ ft., and of 
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C'8 3 ft. What is the shortest distance they might walk 
so as to complete it in an exact number of steps? 

(24.) What is the largest number that will divide 2087 
and 1521 so as to leave remainders 8 and 9. 

(25.) What is the smallest number which, when divided 
by 2, 3, 4y 5^ 6, 7, 8, or 9, always leases a remainder of 1 ? 

(26.) A and £ can do a piece of work in 5 days, A and 
C in 6 days, and £ and C m 8 days. In how many days 
could A do it alone ? 

(27.) A cistern can be filled in 1^ hours by A, in 4^ 
hours by £, and emptied in 2f hours by C. If all three 

Eipes were set running when the cistern was empty, in 
ow many hours would it be filled ? 

(29) Divide* (^^ X sn-m ^ i6i±m\ 

X -^^Se by i of itself. 
(80.) Simplify 1. 



1+iK. 



1+- 



(31.) A B and C set out on a journey in the same 
direction. A travels at the rate of 30, £ at the rate of 6, 
and at the rate of 12 miles an hour. What is the 
shortest distance they must travel, so that they may all 
arrive at the same place after having travelled each an 
exact number of hours ? 

(32.) John finds that he can arrange his marbles in 7 
equal heaps, or in 12 equal heaps, and likewise in 9 equal 
heaps. He has not so many as 260. How many has he 1 

(88.) Simplify 1« -J- (8J X f ) of (et -^ ||). 

(81.) The ratio of A to B is as 4 to 5, and of B to C as 
6 to 7. What is the ratio of A to C ? 

^85.) A can do a piece of work in 4| days^ B in 4} days, 

I 
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and C in 3} days. In how manj days conld A and B 
do it together 1 or A and C do it togetiier ? 

(36.) A contractor can finish a work in 106 days by 
employing 70 men, but after they have worked for 62 
days, he is required to finish it in 36 days more. How 
many more men will he reqoire to engage 1 

(37.) During one day at the diggings A found gold to 
the value £S^, B to the value of £1^ more than A. If 
had found ^^ more he would have nad twice as much as 
A and B together. If A and C were to exchange, how 
much money would A have to give to C ? 

(88.) The weekly wages of 9 men and 11 women amount 
to £10, 7s. Each man receives ^ more than each woman. 
What is the daily wage of a woman 1 

(89.) What is the smallest sum of money with which a 
dealer may purchase either chickens at Is. 9d., rabbits at 
1& 3d., geese at 2s. 6d., or pigeons at 9d. each ? 

(40.) A lady goes to market and spends ^ of the money 
she has in her purse in one shop, f of the remainder in 
another shop, and has then £1, 19s. Ojd. left How much 
had she at first ? 

117 , 351 
(41.) Simplify ^"^^^ 



686 _ 351 
702 468 

(42.) Two diggers A and B found that at the end of a 
month they had in their bag 1 lb. 5 oz. 11 dwts. of gold. 
A was to receive ^more than B. What was the value of 
A's share at £3, 17s. per oz. ? 

(43.) How often may a jus holding ^ of a pint be fiiUed 
from a firkin of beer ? and how much will remain after 
the last jugful has been drawn ? 

(44.) If a merchant purchase 1500 gals, of spirits for 
£575, and after losing some by an accident, gain £106, 
17s. 6d. by selling the remainder at 128. 6d. per gaL How 
maiiy gallons of the spirits were lost ? 

(45.) If 360 gals, of spirits cost £215, 10s. 9d., how 
many gallons of water must be added to reduce the value 
to lOs. 9d. per gal. ? 
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(46.) Eeduce to its lowest terms : — 
9 ac. 1 ro. 32 po. . 7 Iba. 8 dra. . 1 q t. 1 pt. 3 gille 

28ac. Iro. 16 po. 10 lbs. 6ob. 12 drs. 2qta. I pt. 

(47.) What is the expense of papering the walls of a 
room 20 ft. long, 16 ft. broad, and 12 ft. high, with paper 
1 yd. broad, at Is. 6d. per lineal yard, Slowing for 3 
doors, each 4 ft. by 7 ft., and 2 windows, each 6| ft by 
Sift.? 

(48.) 6 yds. 2 ft X 3 yds. 1 ft. 8 in. X 2 ft. 11 in. 

(49.) A piece of copper 2 ft. long, 10 in. wide, and 6 in. 
thick, is rolled into a plate 6 in. broad, and ^ in. thick. 
How long will it be ? 

(50.) What is the average time of 3 d. 17 h., 5 d. 21 h., 
6 d. 13 h., and 1 wk. 4 d. ? 

(6L) What is the supplement of 81® 49' 62" ] What 
the complement ? 

(52.) What part of 4 right angles is equal to ^ of 1 
right angle ? 

(53.) Beduce 220 half -guineas to half crowns, and divide 
the result by f , expressing the answer in £. s. d. 

(54.) A gentleman's expenses = f of his income, his 
taxes = ^ of his income, and he saves X150. What is 
his income I 

4 

(65.) Simplify 6+ 9 



8 + 



6 + 4f 

(56.) Several workmen in a building-yard begin to use 
their hammers simultaneously. One gives a stroke every 
3 sec, another every 4 sec, another every 6 sec, another 
every 8 sec, and another who yields a very heavy hammer 
every 15 sec When will they all strike simultaneously 
again? 

W^ Simnlifv '^*"^ ^ ^-3A of lof f 
(57.) Sm:iplify -^^^^ ^ .^^^^ of j-^^^. 

(68.) One part of a post which is f of the whole is 
painted red, another which is ^ of the red part is painted 
olue, another which is /^ of the blue part is painted white, 
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and the rest which is 4 ft. long is painted black. Find 
the length of the post. 

(59.) There are two heaps of bricks, one consisting of 
99936 bricks, and the other of 114336 bricks. What is 
the largest number that must be put into each cart, so 
that they may be carted off by an exact number of cart- 
loads from each heap, and how many cart-loads would 
there be ? 

(60.) If a person lose ^ of his money in a speculation, 
then f of the remainder, then i^ of the rest, and now finds 
he has ^ of JC450 left, how much had he at first ? 

(61) If £J purchase f yd. of cloth when it is J^ over its 
average price, how much will j&} purchase when it is ^ 
below its average price ? 

(62.) If a man can do as much work as 3 boys, and if 5 
men and 4 boys can dig a trench 35} ft. lon^, 4j^ ft. broad, 
and 2^ ft. deep in 4 days, how many days win it take 3 men 
and 5 boys to dig one 26f ft. long, 6f ft. broad, and 3^ 
f ^ deep ? 

(63.) One winter a farmer provided food for 8 cows 
and 12 horses, and he found that 6 cows ate as much as 
8 horses. What quantity of food relatively to the former 
must he provide tne following winter for 16 cows and 10 
horses ? 

(64.) A man was engaged for 28 days, and was to re- 
ceive 2s. 6d. a-day for each day he worked, but was to 
pay Is. 6d. for each day he was idle. He received in all 
;£2, 10s. How many days was he idle ? 

(65.) Divide £4^ 13s. 6d. among 6 men, 5 women, and 
11 boys, giving each woman ^ of a man's share, and each 
boy ^ of a woman's share 1 

(66.) Supposing that -M^ by weight of a certain liquid 
is saline matter, and of this ^Sr ^^ magnesia, how many 
grains of magnesia will there be in 1 cu. ft. of the liquid 
if 40 cu. ft. equal 1 ton 1 

(67.) If ^ of a bushel of apples be worth | of a bushel 
of pears, and 4 bushels of pears be worth 9s., how many 
busnels of apples can be had for £2, lOs. ? 

(68.) A building consisting of three floors is 86 ft. long 
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and 45 ft 6 in. broad. What is the expense of flooring 
it at £3, 10s. per square, allowing for 11 fire-places, each 
4^ ft. by 6 ft, in each floor, the space for a staircase 10 ft 
aqnare, and also for a kitchen 16 ft by 11 ft in each floor 
paved with stone ? 

(69.) A can mow 2 ro. 28 po. in 1 day, B 2 ac 2 ro. 
20 po. in 3^ days, and C 4 ac. 20 po. in 5 days. What is 
the size of the smallest fleld which would employ any one 
of them an exact number of days ? and in how many days 
would each finish the work 1 

(70.) If 96 lbs. of metal are lowered into a cistern full 
of water and 288 cubic inches of water overflow, what is 
the weight of a cubic foot of the metal ? 

(71.) 3 ft. 2' 5" X 2 ft. 3' 4" X 6 ft 4' 6", and express 
the result as cubic yards, feet, and inches. 

(72l) a man floating on the sea displaces 2^ cubic feet 
of water. What is ms weight supposing 35 cu. ft. of 
sea water to weigh 1 ton ? 

(73.) Eleven-twelfths of a sovereign is pure gold and 
the remainder of no value. What is the difference in 
value between 3 sovereigns and their weight in jewellery 
gold, which is two-thirds flne ? 

^74.) If a man can finish jl of a piece of work in 2^ days, 
in now many days will he finish \ of the remainder ? 

(75.) Add together £^, ^ cr., ^ sh., ^ threepenny-bit, 
and express the sum in terms of a fourpenny-piece. 

(76.) From one end of a post J is cut away, from the 
other end 2^ ft. more, and then { of the remainder. If 
b^ ft are left, what was the length of the post at first ? 

(77.) A gentleman gave away a certain sum of money 
in charity. He gave { of the sum and a shilling more to 
a poor man, ^ of the remainder and a shilling more to a 
poor woman, and } of the remainder and a billing more 
to a poor chUd, by which time he had given away all he 
had. How much money did he give away 



(78.) Simplify 



2 + 



1 + --oTT 1 
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(79.) What is the greateHt number by which, when 
1587 and 973 are diyided, 3 and 5 are left respectively as 
remainders ? 

(80.) What is the smallest number which can be divided 
by 5, 7, 9, or 11, and leave in each instance a remainder 
of 3J? 

(81.) John is 12 years of age. His father's age is equal 
to John's together with f of John's age added to f of his 
own. How old is the father ? 

(82.) At what time after 12 o'clock will the hands of a 
watch again coincide ? 

(83.) What is the first time after 2 o'clock at which the 
hands of a watch will be at right angles ? 

(84.) Tom started in a race 2 minutes before Henry. 
Tom runs at the rate of J and Henry at the rate of i- of a 
mile in a minute. In what time will Henry overtake Tom ? 

(85.) At what time after 3 o'clock will the hands of a 
watch be in a straight line ? 

(86.) A, B, and C travel from the same place at the rate 
of 4, 6, and 8 miles an hour respectively. A starts at 6 
A.M., and B at 8 a.m. When must C start in order that 
he and B may overtake A at the same time ? 

(87.) Two sets of men perform the same amount of work 
in the same time. The first set work 8 hours a-day for 
6 days, and the second set work 9 hours a-day for 5j- 
days, but each man in the second set is stronger than each 
man in the first set in the ratio of 5 to 4. H there were 
10 men in the first set, how many were there in the 
second ? 

(88.) Divide 90 into 2 parts which shall have the ratio 
of 6 : 7. 

(89.) A person paid JC14, 8s. 9d. as iocome-taz, but 
after the tax was increased to 6d. he paid £19, 5s. What 
was his income, and at what rate was the tax levied at 
first? 

(90.) An Austrian florin is worth Is. llj^d. Pind the 
smallest number of florins that can be given in exchange 
for an exact number of English crowns. 

(91.) A stationer lost } of his stock by fire, and ^ of the 
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remamder was damaged by water. He sold tl\p injured 
goods at i of cost price, anU the others at cost price, and 
realised J 133. How much did he loose by the fire 1 

(92.) A gamekeeper was engaged for 1 year at the 
salary of £G0, 10s. and two guns. He left at the end of 
8 months, and received £35, Is. 8d. and the guns. What 
was the value of each gun ? 

(93.) A person in retailing beer used a measure holding 
only f of a quart for which he charged 4}d. What is the 
price of a true quart at this rate ? and how much did he 
gain on every barrel ? 

^94.) A garden, 25 yds. by 40 yds., is enclosed by a 
wall 10 ft. high and 2 bricks thick. What was the ex- 
pense of building it at 30s. per rod standard measure, 
allowing for a doorway 4 ft. by 7 ft. ? 

(95.) The weight of maple being to that of water as 3 
to 4, how many cubic feet are there in a ton of maple, if 
1 cu. ft. of water weigh 1000 ounces. 

(96.) If wood weigh 2 tons 5 cwts. to the cubic yard, 
what is the measurement of a ton ? 

DECIMAL FRACTIONS. 
LXXIV. 

= -365. 

(1.) Analyse in a similar manner : — j^^, ^Jftfe, iMu* 

(2.) Express in words the separate value of each figure 
in the following :— 76*45, -087, "01901. 

(3.) What is the difference between 345 thousandths 
and 3 tenths + 4 hundredths + 5 thousandths ? 

Express as decimal fractions :-^ 

(^) tt> To> TO 9 ioo> io> iM> Too* TW" 

(?') A> l^> tMtTi 1(WoO > Hi iMtJj ty^T* tJJStT' 

(6.) Four tenths ; five hundredths ; three thousandths ; 
six millionths ; fifty-seven tenths. 

(7.) Sixty-nine hundredths ; eighty-three thousandths ; 
one hundred and forty-three millionths ; eighteen 
biUionths ; five hundred and forty-seven trillionths. 
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(8.) 3 tenths + 45 thousandths {Ans. '346) ; 3 thoa- 
sandths -f* ^ milllonths ; 2 tenths + 6 thousandths + 
17 millionths. 

(9.) 4 hundred + ^ tenths + 1 millionth ; 15 hun- 
dred 4* 2^ tenths -}- 13 millionths ; 1 thousandth + 1 
millionth + 1 billionth -4-11 trillionths. 

(10.) Multiply 1-7 by 10, by 100 {Ans, 17, 170) ; -019 
by 10, by 1000. 

(11.) 89-17 by 100, by 10000 ; "00189 by 1000, by 
100000. 

(12.) -6 X 10, 1-09 X 100, -00081 X 1000. 

(13.) Divide 89 by 10, by 100 (Ans. 89, -89.) ; 6-4 by 
10, by 100. 

(14.) -6 by 100, by 1000 ; -016 by 10, by 1000. 

(15.) 1-037 by 100, by 1000; 45*0013 by 10000, by 
1000000. 

Express as vulgar fractions : — 

(16.) -8 (Ans. t), -08 (Ans. ^), '008, 7*2, 2*25, -225. 

(17.) -0016, 1-021, 31-0035, 396, '396, 39*6. 

(18.) -14, -014, -0014, -0104, 1*104, 10*0104. 

A deoimal fraction may be expressed approximately as 
follows :— -69451372 by 7, '69, '695, '6945, '69451, &c., 
which are said to be correct to the 1st, 2d, 3d places, kc 
When the rejected figure is 5, 6, 7, 8 or 9, the preceding 
figure is increased by 1. 

Express the following approximately rejecting each figure 
in succession. 

(19.) 1-453262, -897213. 



ADDITION OF DEOIMAL 


FRACTIONS. 




T^XXV. 




.) 2*731 


(2.) 14-00831 


(a) -0083 


•0093 


•16003 


1-0831 


61-16 


4-91 


10-8312 


•091 


256-019 


108-3123 


63-9913 


10-1131 


-1083123 



(4.) 16-345 + 9-83 + 456-5 + -8942 + -0081 + 1*19. 
(5.) -681 + -32 + -6483 + -0681 + '32009 + '632. 
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(6.) 4-9 + -003 + 19-1601 + 89*3 + 6019 + 18*0032. 

(7.) 6-831 + -4567 + 291 + -00871 + 24-613 + 17-41. 

(8.) 671 + -00671 + 6-716 + 896-4001 + 2389764 
+ 5689-1. 

(9.) 89781 + 8978-1 + 897*81 + 89*781 + 8*9781 + 
-89781. 

(10.) -00678 + -0678 + -678 + 6*78 + 678 + 678. 

(IL) 986*764 + 9867*64 + 98*6764 + 98676*4 + 
9-86764 + 986764. 

(12.) 67800 + -00678 + 6780 + -0678 + 678 + -678 
+ 67-8 + 6-78. 

SUBTRACTION OF DECIMAL FRACTIONS. 

LXXVI. 

(1.) 18-0196 (2.) 61*83 (a) 1-96451 

9-9874 59-764 -976 

8-0322 2*066 -98951 



(4.) 689*4567 — 542*964. (8.) 1 — -98764. 
(5.) -643 — -45987. (9.) 743*89 — 98*45671. 

(6.) 683 — -683. (10.) -001 — -00001. 

(7.) -8361 — -00964. (11). 63214*6 — 6*32146. 

(12.) 17-61 — 8*0097. 

Find the value of — 
(la) 14-96 + 25-1 — 36-03 + 17-009 — 6543. 
(14.) 693 — 69*3 — 6*93 — -693 — -0693. 

(15.) -743 — 9*63 + 7-43 — 96*3 + 74*3 — 963 + 

7430. 

(16.) 1000 — -0001 + 100 — -001 + 10 — -01 + 1 — -1. 

MULTIPLICATION OF DECIMAL FRACTIONS. 

LXXVIL 
(1.) 4*76 X 9 (Arts, 42*84 ; 8*3 X 11 Uns. 91 -a 
(2.) -61 X 12 ; -00364 X 8. 
(a) 5-67 X -8 ; 4-32 X '11. 
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(4.) -831 X -7 ; -0009 X -0012. 

(5.) 6-034 X 25 ; 8-61 X 36. 

(6.) '413 X 7-9 ; 6-4003 X 361. 

(7.) 36-451 X -26 ; 8-321 X 2-5. 

(8.) 6-834 X -0025 ; 3-006 X 1-0025. 

(9.) 1-01 X 10-1 X -101 ; 345 X 3-45 X 34-5 X -345. 

(10.) 1-21« ; 2-001". 

(IL) -101« ; 2-1*. 

(12.) (2-04 + -321) X 1-03 ; I'l" — 1.01». 

NoTB. — The product may be found correct to any required 
number of decimal places, as in the following example : — 
16-897654 x 2*89763:), correct to 3 decimal places. Write 
the multiplier in inverted order, placing the units under 
the fourth decimal place of the multiplicand, that is one 
place more than the number required in the answer. 
Multiply the multiplicand by each figure in the multiplier, 
rejecting those on the right, but carrying from them when 
necessary. Mark off 4 places in the answer, rejecting 1 on 
the right. 

Find correct to 3 places : — 

(la) 109-765473 X 2'009683. 

(14.) -3675481 X -1009683. 

(15.) 1-0096732 X -00968376. 

Find correct to 4 places : — 
(16.) 168-48314 X 769-8321. 
(17.) 11-1019101 X 12-0101836. 
(la) •4631", 1-2663*. 



16-897654 
386 7982 

337953 
135181 

15208 

1183 

101 

13 



48-964,9. 



DIVISION OF DECIMAL FBACTIONS. 

tiXxvin. 

(1.) 1-0087 -f. 11, -11, -0011. Am. -0917, 9-17, 917. 

(2.) 89-613 -T- 9, -9, -09. 

(a) -3 -7-15, 3 -r- -0015. 

(4.) -6147 -5- -09, 2 -r 125. 

(5.) 1-400949936 -S- '00314, 4-626747 -=- 4-69 

(6.) -00964 -r -00032, 31-6098971212 -f- 243-8452. 



DIVISION OF DBCIMAL FRACTIONS. 
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Find correct to 6 places : — 

(7.) 1-86141 -^ 66-1, 186141 -r- 6-61. 

(a) -08713 -T- 1-001, 87-13 4- lOO'l. 

(9.) 306-3211 -^ 123-4, 116*3201 -r- 29-43. 

(10.) 11-004893 -^ 1196-13, 7-2003 H- 17-00037. 

Find correct to 5 places : — 
(11.) (4-31)" H- (3-02)« ; (I'OOl)" H- (I'Ol)" 
(12.) _16-431 + 2-31 . 1096 + 1316 



-0039 

Note. — After having 
found the integral part 
of the quotient, the 
decimal part may be 
found sufficiently cor- 
rect to a certain num- 
ber of places by reject- 
ing the figures of the 
divisor in succession, 
instead of bringing 
down other figures 
from the dividend, as 
in the following ex- 
ample : — 



2-31 — 1-299 • 

13-45689 -^ 4-6832 
4,6,8,3,2) 134568-9 (2-8734 
93664 



40904 
37466 

3438 
3278 



160 
141 

"l9 
19 



Find correct to 4 places : — 
(13.) 7-68459 -^ 2-32145, '0697654 -r- -038761. 
(14.) 1-809 -T- 456-4589, 16-4891 -f- 269-00961. 

LXXIX. 

Reduce to Decimals : — 
(10 h A> jh' -47W. -6, -16, -048. 
(2.) ¥,m2i,4f,ioff 
(3.) ih m M. 13i%, 8tt. 
(4.) 194^2*^, 306x^, 3Mfc, 2^ of 3,^. 
(6.) 2iof3iof4j, liofljofli, i + i-f f. 

(6.) *-A + #, } + i + f + f,2A + 6f~i + 5,3;,. 

(7.) ± iivii 3j<5x6 

6t' 1| ^ 2 ' "2x10x9 • 
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(8.) 7 x15x 18 4^x3xll| 4~(tof f) 

'27x14x20' 6ix34 ' 2i 2 

2 ■*" 2i 
Terms to be explained : — Bepeaiing a/nd circulating 
decimals, pure repeating or circtdating decimals, mixed 
repeating or circvtating decimals, perica or repetend, 

Beduce to decimals : — 

(9.) J, f , h ih A- -4n<. -6, -5, -83, -916, 'Si. 

(lO") Aj Jf » 1TT> "ZWSf TFI* 
(II'} TO»> T23> 27T> So »> 8li' 

(12.) It, «, 1}^, 2A, 4t%. 

(13.) T^ + A + 5 + A + i + st, 61§ + VA + 8f 

(14.) 4S X (5J - A) X 2f , 6^ X A, i«. 

(15.) i8?-2j5x(6^-4H); Ar + lAf ><^' 

8i-(4S + J-lf)Xf 

BECUBRING DECIMALS. 

LXXX. 
Beduce to vulgar fractions : — 

(1.) -8 (Ans, f ) ; -691 {Ans, JfJ) ; -428 {Ans. ifj. 

(2.) -7, 4-3, 16d4, -02, -0013. 

(3.) 16-0081, -614, 6-45, 16-413, 2-0016. 

(4.) 4-1645, -1256, 4-4083. 

(6.) 1-952380, 3-22083, -092632467. 

(6.) 6-59285714, 3-1602564l6, 39'910714285. 

LXXXI. 

(1.) Find the sum of 6-6, 17-6, 8-61, -6134, '1329, correct 
to 3 decimal places. 

6-55555 

17-66666 

8-61616 

•01340 

•13291 



32-98468 
Bejecting the last two figures, the answer is 32*085. 
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Find correct to 4 decimal places : — 

(2.) 6-3 + 17-41 + -Oia + -6314 + -3613. 

(3.) -63141 + -218 + 6-3463 + -814667 + 31-63oi. 

(4.) 4-6i4 + 89-9642 + -0061 + 6*00832 + -106632. 

(fi.) 3-67341 + 3-6734i + 863214 + 1989614 + 456- 
96432 + 1-32146. 

(6.) -4324 + -674i6 + -69 + 49*8 + -00067 + -00061. 

(7.) 89615 + 8961-6 + 896-15 + 89-6i5 + 8-9615 + 
-89615. 

(8.) 20-56 + 9-4*7i + -0196 + | + 16f + 2f 

(9.) f of H +6-145 + 2-371 + ft of 7i + 4- 
In the sums of the following mark the repeating figures : — 
(10.) 4-6342 + 16-39i4 + -3456 + 1-0013 + 6-43124. 



4-634 


234234 


2 


16-391 


414141 


4 


•345 


666666 


6 


1-001 


301301 


3 


6-431 


242424 


2 


28-803 


858767 





The number of figures recurring in the above are 3, 2, 1, 3, 
and 2, the L. G. M. of which is 6. Extend the repeating 
figures 1 place more than 6 beyond the longest finite part. 
Cany from the first column, and mark the circulate as 
above. 

(11.) 6-84 + 51-674 + -8 + '891 + 35-68741. Ana. 
95-98741. 

(12.) 7-86743 + -67451 + 32-431 + -361134 + -00631. 

(13.) 61-897671 + 6-3214 + -89764 + -21466 + 542 
-89612. 

(14.) 3-461 + -061 + f + 59 + 4J + 61f . 

(15.) 1-161 + 116^ + 1-161 + 11^ + l-16i + -161. 

LXXXIL 

(1.) 61*3241 — 49-68342. Conect to 4 places. . 

61-324124 
49-683424_ 

11-6407 
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Find correct to 4 places : — 

(2.) 16-45 — 12-341 ; '964 — '7321. 

(a) 1-61 — -OiS ; -00634 — -OOOSi. 

(4.) 9-864 — 1-4321 ; '9 — -23456. 

(6.) Find correct to 5 places ; 1 — •98764 ; 1-64531 — 
•832i. 

(6.) Find correct to 6 places : -89645 -- -89645. 

(7.) Find correct to 4 places : 1 — -oi — "OOi ; 63 — 
6-3 + -63. 

(8.) 6-89 — 2-74| ; 3*761? — 1-673. 
In the following mark the repeating figures in the 
answers : — 

(9.) 6-8341 — 3-4236li 



6-834 
3*423 



141414 
614614 



1 
6 



3-410 526799 

(10.) 9-8643 — 8-7321. Ans. 1;13221136. 
(11.) 1-3106 — 1-3106 ; 2*45341 — 1*45341. 
(12.) 64-532 — 19-324667 ; 4-3i4676 — •467l3i 

Lxxxni. 

(1.) *6 X -4 = § X f = A = -296. 

(2.) *3 X -2 {Am, *06) ; 4;5 X '3 {Ans, 1-36). 

(3.) 2*4 X -06 ; 2*4 X -06. 

(4.) 1-5 X 3*4 ; 1-5 X 34. 

(5.) 1-4 X 2-6 ; 3**7i X 1-3. 

(6.) -i X 1-i ; 1-12 X 2-i. 

(7.) -69 X -76 ; -04675 X 2*4 

(8.) 1-364 X '23 ; 1-096238 X 2*81. 



(9.) 6*3 -^ 4-6 {Ans. 1*407) ; 6*3 ~ 4*5 {Ans. 1-3829261 
(10.) -4 -=- -9 ; *6 -^ -09. 
(11.) -06 -=- -9 ; -06 -i- -09. 
(12.) -6 -^ -3 ; 1-3 -r 2-2. 
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(13.) 2-626 ^ 3-083 ; 3-0694 -5- 6-49, 

Find correct to 5 decimal places :— 
(14.) 3-04 -^ 3-04 ; 304 -r- 3-04. 
(15.) -857142 -T- .7 ; -7857142 -i- -63. 
(16.) -318 -f- -431 ; 2-6b -7- 1-32. 

LXXXIV. 

(1.) Simplify : (-2345 + -3665) X (1-897 — 1-272) X 
(.3 — 41 + 51.) 

„ (-89— -45)4- (-432+ -375) 
•466311 — 092674947 
Calculate to 5 places if necessary : — 

(3.) 1 + i +2:3 + -2j^ + 2.3.46 • 
/A\ 1-2 , 1.2.3 , 1.2.3.4 



1.2.3 ^ 1.2.3.4 ^ 1.2.3.4.6" 

(5.)i + i + i. + i4 + i«. 
(6.) i + i. + J. + J4 4- i- 
(7.)*-* + i«-». + i.-?.. 

Find the fourth term in the following :^- 
(a) 1-1 : 2-3 : : 14101. 
(9.) 2-3 : 4-oi : : 13-02 (to 6 places). 

Note. — The reciprocal of a number is foond by diTiding 
umty by that nvmber. 

(10.) Find the reciprocal of 3*4, l-3i, '43. 

(11.) If 3*5 be *16 of a number, what is the number ? 

(12.) If I'Oi be 3'69i of a number, what is the number ? 
Find correct to 5 places. 

(13.) If a man do *6 of a piece of work in a day, in 
what time could he do the whole work ? 

(14.) If a man take 1-3 day to do a piece of work, how 
much will he do in 1 day ? 

(15.) What is the average of 31, 3-1, -31, -031, 310? 
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(16.) What is the average of 750, 76, 7*5, 7-6, 7-05, 7'0'5, 

•705, -705 ? 

Note.— To find the G. C. M. or L. C. M. of decunal fractioiig, 
make the number of decimal places in each the same, then 
treat them as integers, and mark off the same number of 
decimal places in the result. In circulating decimals, 
reduce them first to vulgar fractions, and then find their 
G. C. M. or L. C. M. 

(17.) Find the G. C. M. of 82-5 and 13-76. 
The G. C. M. of 8250 and 1376=1375. 
.-. The G. C. M. of 82-5 and 13-75 = 13-75. 

(18.) Find G. C. M. of 4-66 and 743 ; of 2-04 and 37-2. 

(19.) Find L. 0. M. of 2, '4, '06, and '8. Ans, 4. 

(20.) Of -6, 3, -04, -6, and 9. 

(21.) Of 7-2, -12, -03, -7, and 4-8. 

(22.) Find G. C. M. of "6 and 4 ; of '93 and '36. 

P88.) Find L. C. M. of '6 and '4 ; of -93 and -36. 

BEDUCTION OF DECIMAL FBACTIONS. 
Mental Exercisbs. 

a. To reduce any sum of money to the decimal of £1, correct 

to 3 places. Half the number of shillings gives the first 
place ; an odd shilling gives 6 in the second place ; the 
number of farthings increased by 1 if more than 12, and 
by 2 if more than 36, complete the second and third 
places. Thus, 7s. =£'35; 2id.=£-009; 7|<i.=£032, 
114d. = £-048 ; 19s. 64d. = £-977. 

b. To find the value of the decimal of £1, double the first 

place for the shillings, adding 1 if the second place be 5 
or more than 6. The remaining decimals in tne second 
and third places, decreased by 1 if more than 12, and by 
2 if more than 37, give tiie number of farthings — ^thus, 
£•374 = 7s. 6id., £ 897 = 17s. lljd. 

Bednce to the decimal of £l : — 5d., 7^1, Is. 3d., 5s. 3d., 
8s. 9^., 168. 8d., 17s. 9^., 198. llfd. &c. 

Find the value of £-016, ;fi-009, £908, £-361, £876, 

£-934, &c. 

LXXXV. 

(1.) Beduce 16s. 4id. to dec. of £l. {Ans. ^£'8197916); 

28. 6d. to dec. of 68. (Aru. *416). 
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(2.) 7s. 6ihi. to dec. of £6 ; 9a. 3^. to dec. of 158. 

(3.) 3 lbs. 5 oz. to dec. of ^ stone ; 7 lbs. 6 oz. 3 drs. to 
dec of 1 qr., correct to 6 places. 

(4.) 3 drs. 1 scr. to dec. of 2 oz. 5 drs. ; 1 gal. 2 qts. to 
dec. of 3 gals. 1 pt. 

(5.) 1 ft. 3 in. to dec. of 2j^ yds. ; 1 sq. yd. to dec. of 1 
sq. pole. 

(6.) i cu. yd. to dec. of ^ cu. yd. ; 3 days 11 hours to 
dec. of 1 week 2 days ; 15® 16' to dec. of 1 right angle. 

rind the value of : — 

(7.) £-25 (Ans. 5s.) ; £'15 ; £145 ; £6-575. 

(8.) £2-4865 ; £3*324 (Arts, £3, 6s. 5|d. A) ; £1005. 

(9.) ;^'523 ; 1*354 of 6s. 8d. (Ans. 9s. Oj[d. ■^) ; 2-45 of 
13s. 4d. 

(10.) 25-375 of 3s. 4d. ; -895 of 15s. ; 3*4 of £5 {Am. 
£17, 4s. 5id. i. 

(11.) 2-3i of £2, 10s. ; 1*456 of £3 ; 2-45 of £1. 

(12.) -234 of 1 cwt. ; -35 of 1 lb. troy ; 4-45 of a gallon. 

(1&) 1-389 of a sq. pole ; -897 of a degree ; 1'35 of a 
ton. 

(14.) 2-3i of 5 drs. apoth. ; *318 of a pole ; *36 of cu. yd. 

(15.) 3-469 of a year ; -761 of 2 cwts. 1 qr. ; 1*53 of 1 lb. 
4 oz. troy. 

(16.) 3-65 of 2 gals. 3 qts. ; *118 of 3^ sq. yds. ; *39 of 1 
cu. yd. 20 cu. ft. 

<17.) 1-49 of 2 right angles 60® ; 3-8i of 16 days 17 
hours. 

METRIC SYSTEM. 

REDUCTION. 

TiXXXVI. 

(1.) Beduce 75 fr. to centimes {Ana. 7500 c.) ; 740 fr. 
to c. (Ans. 74000 c.) ; 89 fr. to d. 

(2.) $74 to d. ; (16 to c ; 891 E. to m. 

(8.) £42 to fl. ; £19 to c. ; £5 to m. 

K 
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(i.) 51 m. to millinL ; 1 kflom. to m. ; 3 myriom. to 
oentim. 

(5.) 31 ares to deciar. ; 4 dekar. to dedar. ; 11 dekar. to 
cejtiar. 

(6.) 6 St to dedsL ; 5 dekast to dedat. ; 10 dekast. to st. 

(7.) 5 lit to oentiL ; 3 kiloL to dedL ; 2 myrioL to lit. 

(8.) 11 gr. to millig. ; 21 hectqg. to oentig. ; 51 myriog. 
to millig. 

(9.) Express as francs and saooeeding denomina- 
tions :— 796 centimes {Ans. 7 fr. 9 d. 6 c.) ; 8706 c {Ans. 
87 fr. 6 c.) ; 8320 c. {Ans. 83 fr. 2 A). 

(10.) Express as dollars, &a :— 8976 m., 4090 m., 
76410 m. 

(IL) Express as £sy &c :— 7673 m., 8906 m., 6401 c. 

(12.) Eiroress 89761 millim. as metres, &c. ; 7642309 
millim. as kUom., &c ; 18764321 millim. as myriom., Ac. 

(13.) 768 centiar. as ares, &c ; 7642 centiar. as dekar., 
&c ; 4281 deciar. as hectar., &c. 

(14.) 876 decist. as steres, &c. ; 7493 dedst as dekast., 
&c. ; 4009 dedst. as dekast., &c 

(15.) 842 centiL as litres, &c. ; 17642 miUiL as dekaL, 
&c ; 1897849 milliL as kiloL, &c. 

(16.) 7649 millig. as grams, &c ; 897642 oentig. as 
hectog., Ac ; 7600912 centig. as kilog., &c 



Express in terms of the denominations mentioned only : — 

(17.) As francs and centimes, 819 c. {Am, 8 fr. 19 c) ; 
708 c. {A71S. 7 fr. 8c.) ; 80 6 d. 

(la) As dollars and cents :— 896 c ; 764 d. ; 7003 d. 

(19.) As £ and cents :— 896 fl. ; 709 fl. ; 967 c. 

(20.) 896 decim. as m. and millim. ; 76 hectom. as 
kilom. and m. ; 73 kilom. as myriom. and m. 

(21.) 76 dedar. as a. and centiar ; 809 deciar. as 
hectar ; 761 dekar. as ares. 

(22.) 42 decist, as st. and centist. ; 506 st. as dekast 
aad decist. ; 42 st. as dekast. and decist. 
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(23.) 81 hectol. as kilol. and lit. ; 7906 hectoL as kilol. 
and lit. ; 8496 decil. as lit. and millil. 

(24.) 861 hectog. as kilog. and gr. ; 764 dekag. as kilog. 
and gr. ; 84 decig. as gr. and mimg. 

(25.) Express as francs and centimes : — 6*2 fr. {Ans, 6 
fr. 20c) ; 31-09 fr. {Ans. 31 fr. 9 c.) ; -46 fr. {Ans, 46 c.) . 

(26.) Express as dollai? and cents :— ^1*4, $960*096, 
$-614. 

(27.) Express as £ and c. :— £7*64 ; 86*4 fl. ; £83*1. 

(28.) 6*83 metres as m. and millim. ; 71*11 dekam. as 
m. and decim. ; 8*03 kilom. as m. and millim.' 

(29.) 7*01 ares as ares and deciar. ; 61*03 ares asdekar. 
and deciar. ; 7103 dekar. as ares and centiar. 

(80.) 3*03 st. as St. and decist. ; 3*3 st. as strand decist. ; 
3*3 decist. as steres. 

(31.) 1*7 lit. as lit. and centiL ; 1*07 lit. as lit, and 
centil. ; 1*007 kilol. as dekal. and lit 

(32.) *076 kilog. as dekag. and decig. ; 1*076 kilog. as 
hectog. and centig. ; 1897*63 gr. as kilog. and dekag. 

Express in the denomination mentioned only : — 

(33 ) 3 fr. 2 c as fr. {Ans, 3*02 fr.) ; 15 fr. 6 d. as fr. 
{Ans, 15*6 fr.) ; 61 fr. 7 c. as fr. {Ans. 61*07 fr.). 

(31.) $3, 5 c. as dol. ; $119, 3 m. as dol. ; 76 d. 3 c. as dol. 

(35.) £3, 2fl. 6c.as£. ; £6,6c.as£.; £3,25c.afi£. 

(36.) 1 kilom. 2 met. as kilom. ; 3 kilom. 1 hectom. 
5 m. 3 decim. as kilom. ; 1 mjriom. 3 hectom. 6 decim. 
5 centim. as myriom. 

(37.) 3 dekar. 1 are 2 deciar. as ares ; 1 hectar. 4 ares 
8 deciar. as hectar. ; 3 hectar. 4 dekar. 7 deciar. as ares. 

(38.) 11 st. 8 centist. as dekast. ; 3 dekast. 4 decist. as 
st. ; 1 dekast. 1 centist. as st. 

(89.) 3 kilol 3 millil. as lit. ; 2 kiloL 1 hectol. 3 dekal. 
2 deciL as lit. ; 1 myrioL 3 hectol. 16 lit. 3 centil. as kiloL 

(40.) 11 kilog. 3 hectog. 6 gr. as dekag. ; 1 tonne, 2 
quintals 3 kilog. as quintals; 1 quintal 2 kilog. 9 gr. 
as kilog. 
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ADDITION. 

LXXXVII. 
Add together : — 

(1.) 1983 fr. 37c. ; 49 fr. 85 c ; 6 fr. 8 d.9c.; 4fr. 60c ; 
89 fr. Ans, 2133 fr. 71 c. 

(2.) 683 fr. 40 c. ; 1191 fr. 8 c. ; 6000 fr. 30 c ; 119 fr 
4 d. 3 0. ; 363 fr. 2 c. 

(3.) $49,29 c; $16, 19 c; $246,15 c; $540, 54c.; $71,4 e. 

(4.) $39-065 ; $'35 ; '2 c. ; $52 ; $36, 42-8 c ; $356*49. 

(5.) ^9,4c. 8m. ; £4,5 c. ; £l6,3fl. ; £49,5fl, 2 m. ; 
jg896, 4 c. 9 m. 

(6.) £8-432 ; £3*008 ; £56 ; £1, 5 fl. 3 m. ; 89 c 7 m. 

(7.) 9 met. 8 decim. 5 centim. ; 25 m. 2 decim. 6 centim. ; 
30 m. 2 decim. 8 centim. ; 4 m. 3 decim. 4 centim. ; 11 m. 
4 decim. 3 centim. 

(8.) 25 hectom. 9 dekam. 6 m. ; 36 hectom. 2 dekam. 
I m.; 9 hectom. 4 dekam. 5 m.; 36 hectom. 2 dekam. 7 m.; 
3 dek m. 4 m. 

(9.) 35 myriom. 6 dekam. 6 centim.; 2 kilom. 3 millim.; 
950 m. ; 6 myriom. 42 decim. ; 240 hectom. 36 centim. 

(10.) 36 hectar. 2dekar. 5 ares 9 deciar. ; 8 dekar. 4 a. 3 
deciar. 6 centiar.; 4 a. 8 deciar. 6 centiar.; 9 dekar. 4 deciar. 

(11.) 649 hectar. 14 a. 2500 deciar. ; 36 hectar. 69 
centiar ; 634 a. ; 7 hectar 5 dekar 49 deciar. 

(12.) 63 dekast. 2 st. 3 decist. ; 8 at. 2 decist. 8 centist. 
13 dekast. 2 decist. 5 centist. ; 6 st. 4 centist. 

(18.) 76 St. 3 decist. ; 28 st 2 decist; 194 st. 4 decist. 
16 St. 3 decist. 

(14.) 39 lit. 2 deca. 6 centU. ; 674 lit 8 centil. 6 milliL 
9 decil. 7 milliL; 20 lit 4 centil. 6 millil.; 4 decil. 6 centil. 
7miUil. 

(15.) 83 hectoL 4 lit 60 centiL ; 742 hectol. 9 lit ; 432 
hectol. 2 centil. ; 21 hectol. 4 lit. 75 centil. 

(16.) 36 gr. 6 decig. 2 millig. ; 68 gr. 4 decig. 8 centig. ; 
9 decig. 6 centig. 8 millig. ; 891 gr. 7 centig. ; 4 centig. 3 
miUig. ; 48 gr. 2 centig. 2 millig. 

a?.) 96 kilog. 48 gr. ; 7 kilog. 9 dedg. ; 490 hectog. ; 6 
kilog. 840 gr. 
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(18 ) A perBon owed 961 fr. 50 c for furniture, 260 fr. 
40 c. for rent, 36 fr. 20 c. for servants' wages, 640 fr. for 
dotbes, and 368 fr. 60 c, of borrowed money. What was 
the amount of his debts ? 

(19) A gentleman divided some money among 5 poor 
people. To one he gave $1, 5 c., to another $2, 8 c., to 
another $3, to another $5, 20 c, and to another $2, 50 c. 
How much did he give away ? 

(20.) 6 quintals 69J kilog. + 742^ kilog. + 11 quintals 
4f kilog. + 42 quintals 75 J kilog. Give the answer in 
the several denominations. 

(21.) 7 hectom. 9 dekam. 6f m. + 8 hectom. 7 dekam. 
3J m. 4~ 3 dekam. 2^*^ m. 4~ ^^ hectom. 8 dekam. If m. 
4- 14 hectom. 7 dekam. 5^ m. Give the answer in the 
several denominations. 

SUBTRACTION. 

LXXXVIII. 

(1.) 850 fr. 42 c. — 619 fr. 48 c. {Ans. 230 fr. 94 c. 

(2.) 16 fr. 4 d. 3 c — 9 fr. 5 d. 7 c 

(a) $4, 85 c — $1, 90 c. 

(4.) $16-87 — $8-91. 

(6.) £81, 45 c. 3 m. — £36, 16 c. 7 m. 

(6.) £3, 5 fl. 6 c. — £2, 6 fl. 3 c. 

(7.) 25 met. 6 decim. 4 centim. — 16 met. 8 decim. 9 
centim. 

(8.) 1 kilom. 6 hectom. 2 dekam. — 1 kilom. 5 hectom. 
9 dekam. 

(9.) 60 dekar. 7 ares 4 deciar. — 36 dekar. 9 ares 5 centiar. 

(10.) 61 hectar. 4 ares — 6 dekar. 8 ares. 

(11.) 9 lit. 9 decil. 8 centil. — 8 lit. 4 decil. 9 centil. 

(12.) 41 kiloL 4 hectol. 8 dekaL 4 Ht. — 36 kilol. 9 
dekaL 6 lit. 

(13.) 16 gr. 4 decig. 8 centig. 9 millig. — 1 dekag. 5 gr. 
9 decig. 8 millig. 

(14.) 891 hectog. 8 gr. 6 centig. 4 millig. — 431 hectog. 
6 dekag. 6 gr. 9 decig. 

(15.) 69 St. 76 centist. — 5 dekast. 22 decist 
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(16.) 23 milliers 305^ kilog. — 19 quintals 219| kilog. 

(17.) £419, 6 fl. 6J c. — £219, 7 fl. 6 J c 

(18.) 619 fr. 14f c. — 540 fr. 16f c. 

(19.) A lady went to market with 50 fr. 45 c. in her 
parse, and bought a pair of gloves for 3 fr. 15 c, 6 metres 
of calico for 4 fr. 10 c, and paid a bill of 35 fr. 50 c. 
How much had she left ? 

(20.) An estate consisted of 250 hectar. 9 ares, of which 
149 hectar. 8 ares were arable land, 48 hectar. 9 ares 6 
centiar. wooded, and the rest pasture land. How much 
of it was pasture land ? 

(21.) Out of a piece of cloth measuring 67 met. 50 
oentim., a merchant sold 10 met. 25 centim. to one 
customer, 15 met. 50 centim. to another, and 20 met. 25 
centim. to a third. How much had he left ? 

MULTIPLICATION. 

LXXXIX. 

(1.) 37 fr. 3 c. X 9, 11, 25. Anstpers, 333 fr. 27 c. ; 
407 f r. 33 c ; 925 fr. 75 c 

(2.) $169, 15 c 6 m. X 8, 12, 36. 
(3.) £118, 6 fl. 5 c. X 7, 27, 100. 
(4.) 27 metres 6 dedm. 2 centim. 4 millim. X 9, 45, 19. 
(5.) 69 dekar. 3 ares 4 dedar. 6 centiar. X 11, 18, 400. 
(6.) 31 dekast 8 st 2 decist X 12, 42, 37. 
(7.) 69 Ht. 7 dedl. 8 centU. 7 millil. X 8, 900, 421. 
(R) 691 gr. 6 decig. 4 miUig. X 49, 63, 873. 
(9.) 9 quintals 4 myriog. 8f kilog. X 7. 
(10.) 18 fr. 45f c X 9. 

(11.) What is the price of 43 metres of cloth at 5 fr. 
24 c. per metre ? 

(12.) If a workman can earn on an average 6 fr. 30 c. 
daily during a week of 6 days, and spend 4 fr. 50 a, how 
mudi will he save in a year of 52 weeks ? 

DIVISION. 

XC. 

(1) 961 fr. 6 d. 7 c. -5- 8, 12, 32. Anstoen, 120 fr. 2 d. 
I c. ; 80 fr. 1 d. 3JI c. ; 30 f r. 5^^ c 
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(2.) $190, 90 c -^ 9, 11, 48. 
(a) £472, 8 fl. 6 a 6 m. -^ 7, 12, 66. 
(4.) 9 met 7 decim. 8 millim. -J- 18, 100, 70. 
(6.) 918 ares 4 deciar. 6 centiar. -f- 27, 90, 37. 
In the following find the quotient and remainder : — 
(6.) 94 dekast. 3 decist. 6 centist. -^ 66, 691, 600. 
(7.) 483 lit. 7 decil. 2 centil. 7 millil. -r 81, 432, 761. 
(8.) 19 hectog. 8 dekag. 9 gr. 4 decig. -^ 110, 132, 144. 
(9.) 7 quintals 4 kilog. 7 hectog. -S- 1000, 600, 890. 



(10.) £169, 6 fl. 6 c. X 8?. 

(11.) 116 met. 7 decim. ^ centim. X 11^. 

(12.) 16 dekal. 4 lit. 6 decU. -h 6}. 

(18.) 97 St. 6 decist. 6 centist. -^ 18f . 

(14.) If 8 workmen earn among them £160, 7 fl. in a 
week of 6 days, what is each man's daily wage ? 

(15.) Divide $47, 90 c. among 6 men and 6 women, 
giving a man twice as much as a woman. 

(16.) Divide $140, 60 c. among 4 men, 3 women, and 
6 boys, giving to each woman twice as much as a boy, 
and to each man three times as much as a woman. 

XCI. 

(1.) Find how often 4 fr. 7 d. 3 c. are contained in 14 
fr. 1 d. 9 c. 

(2.) How often is 8 kilol. 9 hectol. 4 dekal. contained 
in 3 myriol. 8 kilol. 7 hectol. 4 dekal. ? 

(3.) Beduce $3 to the vulgar fraction of $3, 7 d. 6 c. 

(4.) Beduce 3 ares 36 centiar. to the vulgar fraction of 
6 ares 2 deciar. 8 centiar. 

(5.) Beduce £3, 4 fl. to the decimal of £6, 2 fl. 9 c. 
Correct to 6 places. 

(6.) Beduce 1 kilom. 13 dekam. to the decimal of 1 
myriom. 14 hectom.. Correct to 6 places. 

(7.) Beduce § fl. to v. f. of £f ; $f to v. f . of f eagle. 

(8.) Find the value of f fr. ; | kilog. ; f kilol. 
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(9.) A wheel is 3 met. 6 decim. in circumference. How 
often wDl it turn in running a distance of 60 kilom. 24 
dekam. ? 

(10.) What is the net weight of 18 casks of butter, each 
weighW 2 quintals 3 kilog. ; tare 1 kilog. 2 hectog. per 
quintal f 

(11.) 3 met. 4 decim. X 5 met. 6 decim. 
2 dekam. 6 met. X 3 dekam. 7 met. 
4 hectom. 4 dekam. 7 met. X 3 hectom. 6 met. 

(12.) 3 met. 2 decim. X 1 met. 5 decim. X 5 met. 3 
decim. ; 4 dekam. 6 met. X 5 dekam. 2 met X 8 dekam. 3 
met. ; 2 hectom. 6 met X 8 hectom. 7 dekam. X 9 hectom. 

(13.) The width of a railway is 30 met. 6 decim., and 
the length of it is 56 kilom. How many hectar. of ground 
does it occupy ? 

(14.) Find the capacity of a cube whose edge is 2 decim. 
8 centim. 

(15.) What is the expense of carpeting a room 9 met. 
4 decim. long, 5 met. 8 decim. broad, with carpet 1 met. 
2 decim. wide, @ 5 fr. 40 c. per metre? 

(16.) How much water wiU a cistern contain which is 
2 met. 6 decim. long, 1 met. 4 decim. broad, and 1 met. 
8 decim. deep ? 

(17.) If 30 kilog. of tea cost 150 fr. 30 c, what is the 
price of 7 kilog. ? 

(18.) A gig travelling 6 myriom. in 5 hours starts at 6 
A.M. A horseman sent to overtake it travels at the rate 
of 7 myriom. in 4 hours. When will he overtake the gig 
if he start at 8 Ajf . ? 

(19.) If 15 horses and 150 sheep can be kept for 12 
days for 350 fr., what sum will keep 12 horses and 90 
sheep for 20 days if 6 horses eat as much as 80 sheep ? 

(20.) What is the interest on 850 fr. 40 c. for 3 years 
at 4i^ % ? on £60, 4 fl. 7 c. for 6 years at 6 % ? on $980, 
25 c. for 4J years at 3J % ? 

xcn. 

Convert to the nearest unit into £, fl., &c : — 

(1.) £17, 18s. 4d. ; £540, 17s. 6d. Answers, £17, 9 fl. 
1 c. 7 m ; £540, 8 fl. 7 c 5 m. 
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(2.) £9, lis. 5i<L ; Xll, lOa. llfd. 
(3.) £25, 18s. 7d. ; £311, 17s. 6Jd. 
Conyeit to the nearest unit into £ s. d. :^ 

(4.) £16, 7 fl. 8 c. ; £250, 8 fl. 3 c. 4 m. AnstcerSy £16, 
15s. 7id. ; £250, 16s. 8id. 

(5.) £16, 5 c. 9 m. ; £25, 8 fl. 8 m. 

(6.) £36, 7 fl. 8 c ; £160, 5 fl. 9 m. 



(7.) Convert into francs and cents : — £49, 18s. 4d. 
(Ans. 1258 fr. 90 c.) ; £50, 168. 7d. ; £49, 178. 6id. 

(8.) Convert into £ s. d. :— 89 fr. 45 c. (Ana, £3, 10s. 
lid.) ; 17 fr. 87 c. ; 560 fr. 93 c 

(9.) Convert into | and cents : — £42, ISs. 4d. (Ans, 
$204, 80 c.) ; £160, 18b. 7id. ; £466, lis. 8Jd. 

(10.) Convert into £ s. d. : — $67, 47 c. (Ana. £14, Is. 
lid.) ; 1150, 67 c 5 m. ; 6 E. $7, 3 d. 7 c. 

(11.) Convert 45*9784 met. into English measure. Ans. 
60 yds. 10 in. 

(12.) 4 miles 1740 yds. into French measure. Ans, 
8 kilom. 2 dekamu 8 m. 4 decim. 3 centim. 2 millim. 

(18.) 11 tons 6 cwt. 3 qrs. 25 lbs. into French weight. 

(14.) 4-89764 kilog. into av. weight. 

(15.) 4 oz. 7 dwt. 11 gr. into grams. 

(16.) 1897*46 grams, into troy weight. 

(17.) 3 sq. miles 540 acres into hectares. 

(18.) 17 hectar. 8 ares into acres, &c. 

(19.) 2 kilol. 6 lit into gallons, &c 

(20.) 59 gals. 3 qts. into litres. 

(21.) 54 c yd. into c. met. ; 86 c. met. into c. yds. 

(22.) If cloth cost 5s. 6d. per yd., what is the price of 
it per metre in francs ? 

(23.) If tea cost 10 fr. 20 c. per kilog., what is that per 
lb. in English money ? 

(24.) Express 6 kilog. 9 hectog. per sq. met. m av. 
weight per sq. foot. 
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(25.) Express 6 toDs 6 cwt. per cu. yd. in quintals per 
CQ* met. 

(26.) Express 25 gr. per sq. centimetre in grains per 
sq. inch. 



FEBCENTAOES. 

Terms to be explained : — Per cent., rate per cent.^ 

XCIIL 

(1.) Wliati86%on240? T^on240 = ^of 240 = 12? 

(2.) What is 8 % on 1760? SJ % on 4600 ? 8^ % on 
3674J ? 

(3.) How much per cent, is 19 out of 95 ? 96 : 100 : : 

19 : 20, or H of 100 = 20. 

(4.) How much per cent, is 17 out of 136 ? 13 out of 
78 ? 15 out of 80 ? 21 out of 90 ? 

(5.) If 4J % on a certain number be 90, what is the 
number? 4* : 90 : : 100 : 2000, or 90 = ri of the no., 

100 *^ 

and .-. the no. = ~ of 90 = 2000? 

(6.) If 5 % on a number be 27, what is the number ? 
If 12j^ % on a number be 85, what is the number ? If 

20 % on a number be 15, what is the number ? 

(7.) If 252 equal a certain number increased by 5 % on 
itself, what is the number ? 105 : 252 : : 100 : 240, or 252 
ss 1 + j^ of the number ; .*. the no. = |f of 252 = 240. 

(8.) A number increased by 5 % on itself » 945, what 
is the number ? 

(9.) If 228 equal a certain number decreased by 5 % on 
itself, what is the number ? 95 : 228 : : 100 : 240, or 228 
= 1 — ^ of the number ; .*. the no. = fj of 228 = 240. 

(10.) A number decreased by 5 % on itself equals 722, 
what is the number ? 

(11) What is 5 % on 13113 ? 435 % on 189*72 ? 2*56 
% on 76-4 ? 
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(12.) What percentage is 18*65 out of 426'8 ? 7-41 out 

of 89-54? 

(18.) If 46*18 be 5 % on a certain number, what is the 
number ? 

(14.) If 13*735 be 4*3 % on a certain number, what is 
the number ? 

(15.) A number increased by 5 % on itself = 950, what 
is the number ? 

(16.) A number decreased by 4 % on itself = 420, what 
is the number ? 



(17.) Express the following percentages as allowances 
per £, :— 5, 20, 25, 40, 2^, 6J, 8*. 

(18.) Express the following percentages as allowances 
per shilling :— 12J, 25, 75, 16|, 27i, 30. 

(19.) What is 10 % on £640 ? 8^ % on £1700, Is. 5d. ? 
3i % on £760, 15s. ? 

(20.) Express the following allowances per £ as per- 
centages :— 2s., 10s., 2s. 6d., 3s. 4d., 7s. 6d., 8d., 6d., 9d., lOd. 

(21.) Express the following allowances per shilling as 
percentages : — IJd., 2d., 3d., 4d., 6d., 8d., 2Jd., 3Jd. 

(22.) What percentage is £30, 10s. out of £508, 6s. 8d. ? 
£800, 5s. out of £14550 ? £93, 16s. 3d. out of £750, 10s. 

(23.) £78, 6s. 3d. equals a certain sum of money plus 
5 % on itself. What is the sum ? 

(24.) A sum of money minus 6 % on itself is equal to 
£705, 14s. Id. 5 f What is the sum ? 

(25.) What is 5 % on 960 fr. 40 c. ? 6J % on £840, 6 fl. 
8 c. ? 3i^ % on $760, 18 c. ? 

(26.) What is *375 % on £580*75 ? -625 % on £420*35 1 

(27.) The population of a town increased 30*14 % be- 
tween 1861 and 1871, for 1861 it was 34586. What" was 
the population in 1871 ? 

(28.) The population of a town decreased 15*6 % between 
1861 and 1871. It was 17540 in 1861, what was it in 1871 ? 

(29.) The population of a town in 1871 was 30508. 
having decreased 20*45 % since 1861. What was it in 1861 ? 
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(30.) The population of a town in 1861 was 20600, and 
in 1871 it was 21430. What was the increase per cent ? 

(31.) The increase in the population of a town between 
1861 and 1871 was 540, which was at the rate of 15*5 per 
cent. What was the population in 1861 ? 

(32.) A person buys books to the value of £50 accord- 
ing to the ordinary selling price, but a deduction of 25 
per cent, being made, what must he pay for them ? 

(33.) A person has £dO to spend on books, but can buy 
them at a deduction of 25 per cent, on the selling price. 
What would be the value of the £dO worth of books at 
the regular selling price ? 

(34.) A bought goods to the value of £750, and sold 
them to £ at a loss of 10 % on his outlay. B sold them 
to C at a gain of 10 % on his outlay. What did C give 
for them 1 

(35.) A tradesman uses a lb. weight 1 oz. too light 
What is his profit per cent, from this soui'ce alone ? 

COMMISSION— BROKBRAaE—INSIJRANCS. 

Terms to be explained : — Commission; brokerage; 
insuranc€y premiimiy policy* ; life, jwe, and marine iasw- 
rance ; unaerwriters. 

XCIY. 

(1.) Find the commission on £650 @ 3 % ; on £890, 
17s. 6d. @ 3i % ; on £569, 15s. ® 4J %. 

(2.) What is the brokerage on £742, 8s. 9id. @ 3J % ? 
on £645, 19s. 2d. @ 5i % ? on £2560, 15s. ® Is. 6d. per 
£100? 

(3.) A person has property worth £7890, for the insu- 
rance of £2500 of which, being considered hazardous, he 
has to pay 4s. 6d. per £100, and for the rest Is. 6d. per 
£100. What has he to pay yearly ? 

(4.) A gentleman, 25 years of age, insured his life for 
£1000, the premium being £2, 5s. per cent. He died at 
the age of 54. What amount of money had he paid for 
insurance ? 

(5.) A cargo is valued at £8695, and the expense of 
insurance is J&7, 10s. per cent. What sum must be insured 
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BO that in case of loss both the cargo and the expense of 
insarance may be covered ? and what is the expense of 
insurance ? 

INTEREST. 

Mental Exeboises. 

a. To find the interest on any sum at 5 % : — Eeckon Is. for 
every £, 3d for 6s., Id. for Is. 8d., and Jd. for 6d. 
Thus the interest on £36, 16s. lOd @ 6 % = XI, 16s. 94d. 
What is the interest at 5 % on £70, 10s. ; £11, lis. 
8d., &c. 

6. To find the interest on any sum for any number of months 
at 6 % per annum :— Multiply the given sum by the 
number of months, and reckon Id. for every £ and ^d. 
for every 5s. in the result. Thus the interest on £7, 10s. 
for three months at 6 % = Is. lOJd. What is the inte- 
rest on £3, 15s. for 4 months at 5 % ? on £250, 10s. for 
2 months at 5 %? &c. 

c To find the interest on any sum for any number of years 
at any rate per cent. : — ^Multiply the given sum bv the 
number of years and by the rate per cent, after doubling' 
one of them. Reckon the result, with the exception of 
the last figure, as shilling. The last figure represents 
so many tenths of a shilling, but in practice may bo 
reckoned as pence. What is the interest on £39 for 3 
years at 2 % ? 39 x 3 x 4=468. The interest =46^8^- = 
£2, 6s. 8d., or more accurately = £2, 6s. 9id. |. What 
is the interest on £25 for 7 years at 5 % ? on £71 for 3 
years at 2 % ? &c. 

Terms to be explained : — Interest, time^principdl, amxmnt 

xcv. 

Find the interest on : — 

(1.) £750, 15s. for 1 year at 3 %. Atis. £22, lOs. 5id. f . 

(2.) £910, 17s. 6d. for 3 years at 4^ %. Ans, .£122- 
19s. 4jd. |. 

(3.) £713, IBs. 9Jd. for 2i years at 7 %. 

(4.) £219, 13s. Sfd. for 5 years at 3J %. 

(6.) £^\lj 19s. 8d. for ef years at 5^ %. 

(6.) £819, 13s. 4Jd. for 7J years at 3J %. 

(7.) £642, 17s. 9id. for 6 years at 4J %. 

(a) £819, 13s. 8f d. for 4 years at 6i %. 
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NoTBi — In oalcalating ExampLt, 

mSor^M^^eekC JE986764-61 - 73000 

or 365 days to the year, 

and 30 days to the 986764*61 

month. The day on 328918 

which money is lent 32891 

and that on which it is qorq 

paid are reckoned 1 day, oAViM 

When decimals are 135,1852 

used, it is sufficient that X35 

they he correct to 3 g,>T-iK ^i« ■!/%_ ^j 

places. To divide hy 13-51717 = £13, 10s. 4d. 

Y^iOOO (approximately), 

divide the dividend (neglecting the decimal part) by 3, the 
quotient by 10, the second Quotient by 10 ; aidd these quo- 
tients and the dividend, and point off 6 places of deoixnals 
after subtracting the figures to the left of the first four. 

Find the interest on : — 

(9.) £37, 14a. 6d. for 2 years 5 months @ 3J %. 
(10.) £199, 18s. 7d. for 7 months @ 5 %. 
(11.) £897, 14s. 8Jd. for 5 years 9 months at 5J %. 
(12.) £1190, 13s. 4d. for 3 years 7 months at 4J %. 
(13.) 500 gs. 13s. 9d. for 7 years 8 months @ 7 %. 
(14.) ;£311, 13s. 5d. for 3 months 15 days @ 2J %. 
(15.) 1000 gs. 14s. 5d. for 3 yrs. 5 mo. 11 days @ 3^ %. 



(16.) £749, 16s. 8d. for 79 days @ 5 %. 

(17.) £837, 14s. 5jd. for 113 days at 6 %. 

(18.) £647, 15s. 9jd. for 236 days (^ 5J %. 

(19.) £450, 15s. from 1st Jan. till 19th Feb. @ 5 %. 

(20.) £764, 13s. 6d. from 13th March tHl 24th June 
®2i%. 

(21.) £895, .17s. 9id. from 15th May till 4th October 
®4%. 

(22.) £645, 16s. 8d. from 31st January till 15th April 
(leap year) @ 6 %. 

(23.) £1150, 15& 6d. from 14th October till 18th 
February @ 6J %. 
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XCVL 

Note. — The answen to the following may be found by the 
Bule of Three. It muBt be remembered, however, that 
the amount never enters as one of the terms, except in the 
case where the amount is given to find the prinoijMlf when 
for the first term we must find the amount of £100 for the 
given time, and at the given rate. 

(1.) What principal will yield £46 of interest in 3 years 
@ 5 % ? £15 (interest on £lOO) : £45 : : £100 : : £300, 
or £45 = 3 times ^^ of the principal. ,•. The principal 
s=: ^ of £45 =: £30a 

(2.) What principal will amount to £456 in 4 years 
® 5 % ? £120 (amount of £100) : ^^456 : : £100 : £380, 
or ;£456 = (1 + 4 times yjb^ ^^ *^® principal. .*. The 
principal s= f of £456 = £380. 

Note. — The above question may be read as follows : — Whai 
is the present worth of £456 due 4 years hence o^ 5 % ? It 
then becomes a question in discount, and the discount may 
be found by subtracting the present toorth or principal &om 
the amount. 

Terms to be explained : — Discount, present worthybanker^ 
or mercantile discount y true discount^ biU of exchange. prO' 
missory notCy three days of grace, 

(8.) What sum. will yield £8 of interest in 4 years @ 

(4) What sum will yield £37^ 10s. of interest in 2 
years 9 months @ 5^ % ? 

(5.) What sum will amount to £750, 10s. in 5 years @ 
5%? 

(6.) What sum must be lent that it may amount to 
£300 in 3^ years @ 2^ % ? 

(7.) Find the present worth of £560, 10s. due 2 years 
hence @ 4 J %. 

(8.) Find the present worth of £216, 12s. 6d. due 3 
years 9 months hence @ 5 %. 

(9.) Find the present worth of £89, 7s. 6d. due 18 
months hence @ £l, 15s. per cent. 

(10.) Find the true discount on £350, 68. 8d. due 8 
months hence @ 4 %. 
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(11.) Find the true discount on £275, 13s. 4d. due 1 
year 9 months hepce @ 3]- %. 

(12.) Find the true discount on 800 guineas due 125 
days hence @ 4} %. 

(13.) A bill for £450 drawn 3d April for 3 months is 
discounted 4th May @ 3^ %. How much did the holder 
receive ? Note that this bill was really due on 6th July, 
and that it was mercantile discount which was deducted. 

(14.) A bill for £275, 10s. drawn 5th May for 4 months 
is discounted 7th June @ 4 %. What was the amount 
of mercantile discount ? 

(15.) A bill for £560, 15a. drawn 11th August for 5 
months is discounted 5th October @ 3^ %. How mucL 
did the mercantile discount exceed the true discount ? 

(16.) The true discount of a sum of money due 2 years 
hence @ 5 % is £2, 10s. What is the sum ? 

(17.) The true discount of a sum of money due 120 
days hence at 4^ % is £11, 9s. What is th<> sum and its 
present worth ? 

(18.) At what rate per cent will £150 amount to £250 
in 10 years ? Ans. 6J. 

(19.) The interest on £27, 13s. 4d. for 4 years was £11, 
Is. 4d. Wliat was the rate per cent. ? 

(20.) The interest on £405 for 2i years was £35, 8a 9d. 
What was the rate per cent. ? 

(21.) At what rate per cent, will a sum of money triple 
itself in 20 years ? 

(22.) The true discount of £385, lis. due 2 years 6 
months hence is £35, Is. At what rate is interest allowed 1 

(23.) The true discount on £217, 15s. 6d. due 8 months 
hence is £7, Os. 6d. At what rate per cent, is interest 
allowed ? 

(21) In what time will £450 amount to £500 at 2]- % ? 

The interest = £50 
/. £460 : £100 : : 1 year J ^^ 4^ ^^^ 
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(25.) In what time will £842, lOs. amotmt to £1280, 
12s. @ 6i % ? 

(26,) In what time wiU £640, 16s. yield £324, 9s. 
interest at 6 % ? 

(27.) In what time will a sum of money double itself 
at3%? 

(28.) If the true discount on £6867 lOs. at 3J % be 
£167, lOs., how long was the sum paid before it was due ? 

(29.) If the true discount on £1620, 10s. at 3^ % be 
£80, 10s., how long was the money paid befoi-e it was due 1 



(30.) What sum must be invested at 4^ % to amount 
to £604, 98. in 20 years ? 

(31.) The interest on a sum of money at the end of 8 
years was f of the sum itself. What was the rate per 
cent. ? 

(32.) What is the difference between the discount on 
£760, 10s. due 3 years hence at 6 %, and the interest on 
the same sum for the same time at the same rate ? 

(33.) Find the difference between the amount of £260, 
6s. 8d. for 3 years, and the present worth of the same 
sum due 3 years hence at 6 %. 

(34.) Find the difference between the true discount and 
bankers' discount on £360, 128. 6d. due 9 months hence 
at 4} %. 

(35.) A person buys a horse for £160 payable 6 months 
hence, and sells him the same day for £148. What does 
he gain by the transaction, calculating interest at 6 %. 

(36.) Find the interest due at November 11 on the 
followinff transactions at 6 % : — Mr John Anderson bor- 
rowed £300 on April 3, paid £200 on June 4, borrowed 
£100 on July 6, £60 on July 13, and paid £160 on 
August 11. 

(37.) Find the interest due to August 21 on the follow- 
mg transactions at 2} % : — ^A. Thomson, Esq., paid into 
the Commercial Bank £200 January 11, withdrew £160 
February 3, paid in £100 February 13, £30 March 6, 
witiidrew £60 March 10, paid in £160 June 3. withdrew 

L 



162 



PRACTICAL ARITHMETIC. 



Mlie (Cr.). 




\±jr,j wiuu 




1871. 


Cr. 


. . £20 


May 6 . . . 


. £10 


. . £50 


July 5 . . . 


. £20 


. . £100 


November 17 


. £50 


. . £200 


1872. 




. . £60 


April 11 . . 


. £60 


. . £30 


October 5 . • 


. £50 



£100 July 12, paid in £300 August 15, and withdrew 
£150 August 20. 

(38.) Find the interest to October 31. 1872 @ 2} % on 



Dr. 1871. 
April 14 . 
June 3 
July 14 . 
August 3 . 

1872. 

March 15 
August 14 



00MF0I7ND INTEKBST. 

Terms to be explained : — Compound interest, annuity , 
aiinvAty in perpetuity, 

xcvn. 

(1.) Find the compound interest on £450 for 3 years 
@ 5 %. The interest on £l for 1 year @ 6 % = £*05, 
and the amount of £l for 1 year at 5 % = £1*05. 

.-. 1 : 1-05 : ; 1*05 : 1-05", 
and 1 : 1-05" : : 1*05 : 1*05^ 

.'. £1*05' = amount of £l for 3 years, and the amount 
of £460 for 3 years = £1-058 ^ 450 _. £520*93125. The 
interest on £450 for 3 years = £520*931 — £450 = £70* 
931 = £70, 18s. 7Jd. 

The following is a short way of raising the amount of £1 
to the power required : — 

1*05* = 1-05 

525 

1*05" = 1-1025 

55125 



1*05" = 1*157625 



(2.) Find the compound interest ou £700 for 2 years 
@4%. 

(3.) On £560 for 3 years @ 2 %. 

(4.) On £890 for 3 years @ 3 %. 
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(5.) Od £1000 for 4 years @ 4 %. 

(6.) Find the differeDoe between the simple and the 
oompound interest on £540 for 3 years ® 2 %. 

(7.) What sum of money will yield £46 interest in 3 
years @ 5 % ? Interest on £l for given time : £45 : : 
£l : sum required. 

(8.) What sum of money will amount to £850 in 2 
years @ 4 % ? Amount of £l for given time : £850 : : 
£l : sum required. 

(9.) What sum of money will amount to £950, 10s. in 

3 years @ 5 % ? 

(10.) What is the present value of 1000 guineas due 2 
years hence @ 6 % compound interest ? 

(11.) What is the true discount on £560 due 3 years 
hence @ 3 % compound interest ? 

(12.) What would an annual rent of £45 amount to in 

4 years @ 5 % compound interest ? Amount of £l 
(annually) = 1-05" + 1*06' + 105 + 1. .-. Amount of 
£45 (annually) = £(r05» + l-05« + 1-05 + 1) 45. 

(13.) What sum of money paid annually will amount 
to £250 at the end of 4 years, compound interest, @ 5 % ? 
£250 = annual sum X (1*05' + 1'05" + 1*05 + 1). 
.-. Annual sum = £250 -4- (l-05» + 1-05' + 1*05 + 1). 

(14) What is the present value of an annuity of £60 
for 3 years @ 4 % ? Amount = £60 X (1'04" + 1-04 + 1) 
= Present value X 1*04'. 

/. Present value = £60 X (1-04* + 1*04 + 1) 

l-04» 

(15.) What is the present value of an annuity in per- 
petuity of £400 @ 5 % ] £400 -f- "05 = £8000. 

(16.) What will an annual saving of £20 amount to in 
4 years @ 3 % ? 

(17.) What sum must a person invest annually for 3 
years @ 5 % to have saved £500 at the end of that time ? 

(18.) A person has an annuity in perpetuity of £20, 
what IS the present value of it @ 5 % ? 

(19.) What is the present value of an annuity of £40 
for 4 years @ 4 % ? 
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FBOFIT AND LOSS. 

Terms to be explained : — Profit, loss, cost price, jjrime 
cost, selling price. 

Note. — ^A gain of 9 per cent, signifies a gain of j^ of cost 
price ; and a loss of 9 per cent, signifies a loss of ^jf of cost 
price. 

xcvnL 

(1.) Tea is bought at 3s. per lb. and sold at 3s. 6d. per 
lb. What is the gain per cent ? 3s. : Ss. 6d. : : 100 : 116} 

or g— = J and .*. gain per cent, = J of 100 = 16§. 

(2.) If I buy cloth at 6s. 8d. per yardj at what price 
must I sell it to gain 5 per cent, i 100 : 105 : : 6& 8d. : 
7s., or selling price = 68. 8d. + ^ of 6s. 8d = 78. 

(3.) A piece of furniture was sold for £6, IBs. at a 
profit of 15 per cent., what was the prime cost 1 115 : 
100 : : £&^ : £6, or £6^ = P. C. + ^ of P. C. 
.-. P. a = ll of £6A = ^6. 

(4.) If butter which was bought at £3 per cwt be sold 
at £4, 5s., what is the gain per cent. ? 

(5.) If coffee which cost Is. Sd. per lb. be sold at 1& 6d. 
per lb., what is the loss per cent. ? 

(6.) If coffee be bought at Is. 6d. per lb., and sold at a 
loss of 5 per cent., what is the selling price ? 

(7.) If goods be bought for £15, and sold at a gain of 
20 per cent, on the selling price, what was the profit ? 

(8.) A house was sold for £400 at a loss of 5 per cent., 
what would have been gained or lost per cent, by selling 
it for £480 ? 

(9.) By selling sugar at 4d. per lb. a grocer loses 2 per 
cent. At what price should he sell it per lb. to gain 5 
per cent. 

(10.) If 8 per cent be gained by selling a horse for £60, 
how much per cent, would have been gained or lost by 
seUing it for £50 ? 

(11.) A boy buys apples at 3 a penny, and sells at 2 for 
a penny. What does he gain per cent ? 
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(12.) If a person sells 21 articles for the same price as 
be paid for 27, what does he gain per cent. ? 

(18.) A merchant buys 420 lbs. of tea, and sells } of it 
at a gain of 6 per cent., i^ of it at a gain of 8 per cent., 
and the rest at a gain of iO per cent. If he had sold it 
at a uniform gain of 9 per cent, he would have received 
2s. more. What was the prime cost per cwt. ? 

(14) A ffrocer bought 20 hams, weighing on an average 
20 lbs. each, at 8d. per lb. He sold ^ of them at lOd. 
per lb., ^ of the remainder at Is. per lb. At what price 
must he sell the rest to gain 20 per cent, on the whole ? 

(15.) Of 150 gallons of spirits 30 gallons are lost by 
leakage, and the remainder is bottled at 6 bottles to the 
gaUon. By selling these as imperial quarts, how much is 
gained or lost per cent, on the whole f 

(16.) If goods 'be bouffht at 16 fr. 40 c. per kilog., and 
sold at 22 fr. 96 c. per kilog., what is the gain per cent. ? 

(17.) If cloth be bought at 10 fr. 8 c. per metre, and 
sold at a gain of 15 per cent., what is the selling price 1 

(18.) If a piece of furniture be sold for $25, 20 c at a 
loss of 10 per cent., what was the prime cost ? 

PROPORTIONAL PARTS. 

XCIX 

(1.) If 11 shares = £220, what are 5, 4, and 2 shares 
equal to respectively ? If 11 shares = £220, then 1 share 
= £20. .'. 5 shares = £100, 4 shares =e £80, and 2 

shares = £40 ; that is, £220 has been divided into three 
parts proportional to the numbers 5, 4, and 2. 

(2.) Divide £724 into three parts proportional to the 
numbers 3, 4, and 5. 

(3.) If £390 be equal toJ + J + Jofa sum of money, 
what is the sum, and what are the half, third, and fourth 

partsafit] £390 = J + J + J = ^ + A + ft = H 
of the sum. .'. The sum = ^ of £390 = £360., and the 
required parts are £180, £120, £90 ; that is. £390 has 
been divided into three parts proportional to ^, ^, and ^. 

(4.) Divide £650 among 3 persons so that their shares 
may be as J, J, J. 
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(5.) Two houses cost together £4320, and the price of 
the one to that of the other was as 11 : 7. What was the 
price of each ? 

(6.) Divide £35, 18s. 4d. among A, B, and O, so that 
A's share may be eqnal to half as much again as B's, and 
C's to ^ as much again as A's and B's together. 

(7.) Divide £736 among A, B, C, and D, so that A's 
share may be to B's as 2 : 3, B's to C's as 4 : 5, and C's to 
D's as 6 ; 7. Let D's share = 1, then C's = f , B's = f 
of f , and Cs = § of ^ of f .-. £735 is to be divided into 
four parts proportional to 35, 30, 24 and 16, which are 
the numerators of the fractions ff , ^, J^, and ^. 



I 



(8.) A, B, and C enter into partnership. A invests 
£200, B £300, and C £550. At the year's end their 
profits amount to £840, Is. 9d. What should each receive 1 

(9.) A invests £250 in a business for 3 months, B £350 
for 5 months, and C £450 for 6 months. Their profits 
amount to £624. What share should each receive 1 

(10.) A and B invest each £600 in business ; at the end 
of 3 months they admit C as a partner, who invests £500, 
and 2 months later they admit D, who invests £1000. 
The profits amounted to £3000, 10s., what should each 
receive 1 

(11.) A rents a house at £48 per annum. After 3 
months he admits B as a co-tenant, and then after other 6 
months they admit C. What should each pay of the rent ? 

(12.) The juice of sugar cane contains about 18 parts 
sugar, and 82 parts water. How many lbs. of each are 
there in 1 ton of this juice ? 

(13.) If 1 lb. of beef, 1 lb. of mutton, and 1 lb. of lamb 
together cost 4s. O^d., what is the price of each, if 6 lbs. 
of beef cost as much as 5 lbs. of mutton, and 11 lbs. of 
lamb as much as 12 lbs. of mutton ? 

(14) A, B, and C had each a cask of whisky containing 
respectively 24, 36, and 54 gallons. They blended them, 
and then refilled their casks. How many gallons of B's 
whisky were in C's cask ? 

(15.) Potassium chlorate consists of 35*5 parts of 
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chlorine, 39*1 parts of potassium, and 48 parts of oxygen. 
How many lbs. of each are contained in 100 lbs. of the 
salt? 

(16.) Divide to the nearest farthing £259, 15s. into 
4 parts, which shall be to eadi other as 1*3, 2*25, 3*73, and 
4-34. 

(17.) A invests $750, 50 c. for 4 months, B $800 for 6 
months, and C $1000, 40 c. for 12 months. Their profits 
amount to $1500. How much should each receive? 



(18.) If beef be Is. per lb., and mutton 8d. per lb., what 
is the ratio of the quantities which at these prices would 
be equal in value ? The prices are as 3 : 2, and the ratio 
required is the inverse of this, viz., 2 : 3. 

(19.) If the loss per lb. on a certain kind of goods be 
4d., and the gain on another kind 6d., what is the ratio of 
the quantities of the two kinds, which could be sold to- 
gether without loss or gain ? The loss to the gain is as 
2 : 3, and the ratio required is as 3 : 2. 

(20.) How must a grocer mix spirits at 16s., 18s., 23s., 
and 24s. per gallon respectively so as to sell it at 21s. pei 
gallon? 

!16s. ... gain = 5s. 2 gals. ^ (S gals. 

18s. ... gain = 3s. 1 gal. f 1 2 gals. 

23s. ... loss = 2s. 5 gals, r ^3 gals. 

24s. ... loss = 3s. 1 gal. ; (5 gals. 

.*. The quantities are 2 gals., 1 gal., 5 gals., and 1 gal ; 
or 3 gals., 2 gals., 3 gals., and 5 gals. 

(21.) How must a grocer mix tea at 2s. 6d., 3s., and 
3s. 2d. per lb. to enable him to sell the mixture at 2s. 8d. 
per lb. ? 

(22.) Mix tea at Is. 9d., 2s., 2s. 6d., and 3s. 9d. per lb. 
so as to sell the mixture at 3s. per lb. 

(23.) Mix spirits at 138. and 15s. per gallon with water 
so that the mixture may be sold at 12s. per gallon. 

(24.) How many lbs. of tea at 2s. per lb. and at 2s. 6d. 

Eer lb. must a grocer mix with 30 lbs. at 38. per lb. that 
e may sell the mixture at 2s. 9d. per lb. ? 
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(25.) A grocer mixes tea at 2s. 6d., 3b., and 38. 6d per 
lb. How many lbs. of each must he mix so that he may 
have 100 lbs. of the mixture, and be able to sell it at 
as. 4d. per lb. ? 

(26.) How must tea at 38. 4d. and 28. 6d. per lb. be 
mixed so that it may be sold at 38. lOd. per lb. at a gain 
of 20 per cent, on the outlay ? 

(27.) A grocer bnys some tea at 2b. per lb. and some at 
3s. 6d. per lb. How mnst he mix them so that by selling 
it at 4s. per lb. he may gain 20 per cent, on the cost price 
of each lb. sold ? 

(2a) The S. G. of lead is 11'4, of oak '8, and of cork 
*24. What quantity of cork mnst be added to 80 lbs. of 
iead that the mass may be of the same weight as an equal 
bulk of oak ? 

(29.) If 8 Qz. of gold 10 parts fine, 4 oz. 8 parts fine, 
and 5 oz. of unknown fineness be mixed, and the mixture 
be 12 parts fine, what is the unknown fineness ? 



(30.) If £60 be due in 4 months, £60 in 3 months, 
£90 in 6 months, and £20 in 9 months, at what time may 
these sums be paid together ? 

60 X 4 = 200 

60 X 3 = 180 

90 X 6 = 640 .-. ^^ s= 6 months. 

20 X 9 = 180 

220 1100 



(31.) £20 is due in 61 days, £60 in 40 days, and £70 
in 30 days. When may they be paid together ? 

(32.) £100 is due in 2 months, £80 in 3 months, and 
£60 in 6 months. Find the equated time of payment. 

(83.) A owes £500 payable in 8 months. He however 
pays £200 in 3 months, and £100 in 6 months. When 
is the remainder due ? 

STOCK& 

Terms to be explained : — Stocks, dividendy at par, at a 
discount f at a premium, brokerage. 
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NOTB. — Unless otherwise stated, it is to be imderstood that 
in the following Questions brokerage, or i on every £100 
stock bought or sold, is to be taken into account. 

c. 

(1.) How much stock in the 3 per cent. Consols at 92f 
may be purchased with £1000 ? £92J : £1000 : : £100 
: stock required. 

(2.) How much stock may be purchased with £960 in 
the 5 per centa at lOOf ? 

(8.) How much stock may be purchased in the 3^ per 
cents, with £1800, at 95^ 1 

(4.) How much must be given for £1100 stock in the 
2^ per cents, at 94^? £100 : £1100 : : £94f : price 
required. 

(5.) How much must be given for £850 stock in the 
3 per cents, at 96^ ? 

(6.) How much must be given for £600, 10s. stock in 
the 3^ per cents, at 89^ ? 

(7.) How much will be received for £850 stock in the 
^ per cents, at 86^ ? For every £100 stock, £86J — J 
(brokerage) will be received. /. £100 : £850 : : £86^ ; 
sum required. 

(8.) How much will be received for £960, 15s. stock 
when the price is quoted at 96f ? 

(9.) What amount of stock at 90f must be sold to 
realise £6362, 12s. 6d. ? 90}^: £6362, 12s. 6d. : : £100 : 
stock required. 

(10.) What amount of stock must be sold to realise 
£3438, 7s. 6d. when the price is 86f ? 

(11.) What income is derived from £1150 stock in the 
3 per cents. ? 

(12.) A person invested £3000 in the 5 per cents, at 
96f. What is his yearly income? £96^ give £5. .*. 
£96^ : ;£3000 : : £5 : income required. 

(13.) What income is derived from investing £2500 in 
the 3 per cents, at 83| ? 

(14.) What rate per cent, is received on money invested 
in the 4 per cent& at 90f ? £90^ : £100 : : £4 : rate per 
cent, required. 
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(16.) What rate per cent, is received on money invested 
in the 2i per cents, at 96j ? 

(16.) At what price must 3 per cent, stock be purchased 
to get 5 % for the money 1 £6 : £3 : : £100 : price 
required. 

(17.) How much money must a person invest in the 
3 per cents, at 96| to get an annual mcome of £500 ? 

(18.) A person buys £2500 stock at 98J, and sells out 
at 96$. What is his loss ? 

(19.) A gentleman transfers £1500 stock from the 3 
per ccDts. at 90 J to the 4 per cents, at 95 J. How much 
of the latter stock will he hold ? 

(20.) A person transfers £3500 stock from the 2J per 
cents, at 98} to the 3 per cents, at 98^. What will be 
the difference in his income ? 

(21.) Whether is it better to invest in the 2J per cents, 
at 90^, or in the 3 per cents, at 95 ? 

CHAIN RULE AND EXOHANOE. 

Terms to be explained : — Exchange, par of exchange, 
course of exchangey arbitration of exchange, bill of exchange^ 
specie, bullion, short exchange. 

CI. 
(1.) If 16 lbs. of ham are equal in value to 12 lbs. of 
buttei, 7 lbs. of butter to 14 lbs. of sugar, 8 lbs. of sugar 
to 4 lbs. of coffee, to how many lbs. of ham are 6 lbs. of 
coffee equal ? 1 lb. of coffee = f lb. of sugar = f of x't 
lb. of butter = f of ^ of ^| lb. of ham. .*. 6 lbs. of 
coffee = 6 (f of T^ of ff) lbs. of ham « 8 lbs. of ham ; or 
by chain rule :— 

X lbs. of ham = 6 lbs. of coffee 

4 lbs of coffee = 8 lbs. of sugar 
14 lbs. of sugar = 7 lbs. of butter 
12 lbs, of butter = 16 lbs, of ham 

and 6 X 8 X 7 X 16^ ^ « 
4 X 14 X 12 

(2.) If £5 equal 126 francs, 63 francs equal 13 Ameri- 
can dollars, 5 dollars equal 9 Austrian florins, how maiiy 
florins are equal to £25 ? 
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(3.) If i£3 be equal 19 Bussian roubles, 1 rouble to 100 
copecks, 64 copecks to 11 Turkish piasters, how many 
piasters are equal to £48 ? 

(4.) A merchant in Paris owes 560*4 fr. to a merchant 
in London, to how much sterling money is this equal 
when exchange is at 25*3 fr. per £l ? 

(6.) A merchant remits £900 from Ijondon to Berlin, 
at the rate of £l to 6 thalers 26 groschen. To how many 
thalers is this sum equivalent? 30 silber groschen =: 1 
thaler, 

(6.) What is the arbitrated rate of exchange between 
France and England when £650 pay a debt of 16575 
francs? 

(7.) Find the arbitrated rate of exchange between 
London and Paris, when between London and Amsterdam 
12 florins 3 stivers = £1, and between Amsterdam and 
Paris 210 fr. = 100 florins. 20 stivers = 1 florin, and 5 
cents. = 1 stiver, 

(8.) If 100 American dollars equal £22, 10s. at par, 
what is the value of the dollar when the rate of exchange 
at New York is at 8 % premium ? 108 ; 1 : : £22, 10s. 
: 4s. 2d. 

(9.) If 100 American dollars equal £22, 10s. at par, 
how much sterling money is equal to $115*5 at 9 % 
premium ? 

(10.) How many dollars will be received for £560 at 
9J % premium ? 

(11.) If £l be given in London for 26*65 fr., but in 
Paris only 25*5 fr. are given for £1, how much per cent, 
is gold dearer in London than in Paris ? 2665 : 100 : : 
•16 : rate per cent, required. 

(12.) When 12 florins 5 stivers are given for £l in 
Amsterdam, and £l for 12 florins 2 stivers in London, 
how much % dearer is gold in Amsterdam than in 
London ? 

(13.) The exchajige of liondon on Paris is 25*3 francs 
at 3 months. What is the short exchange at 6% per 
annum? 
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BOOTS. 

CII. 

Find the square root of : — 

(1.) 6241 {Ans, 79) ; 2209 (Ans. 47) ; 9409 {Ans. 97). 

(2.) 44944 {Ans. 212) ; 116281, 273629, 492804. 

(a) 486809, 51710481, 69006249, 81658961. 

(4.) 6132769344, 4858229401, 170742*5041, 709081-8849. 

(6.) 100-620961, 1-88210961, 8-77225924, '0127712601. 

(6.) Find the fourth root of :— 28561, '00279841. 

(7.) Find the eighth root of ;--5764801, '00006561. 

(8.) Extract to 6 places of decimals : — ^3*5, V"0111| 
V'OOll, V'7, V'07. 



Find the cube root of : — 

(9.) 6859 {Ans. 19) ; 12167 (Ans. 23) ; 4913 (Ans. 17). 
(10.) 32768, 24389, 493039, 1601613. 
(11.) 2299968, 1442897, 1157626, 6751269. 
(12.) 8120601, 8366427, 54439939, 51064811. 

(13.) 53157-376, 1338-273208, 13498272-341, 2-605285- 
376. 

(14.) Find the sixth root of :— 117649, 531441. 

(16.) Find the ninth root of :— 19683, 2-357947691. 

(16.) Extract to 6 places of decimals :—- ^1-3, -^'2, 
^•0011, ^6. 

(17.) Vl3t, Vh VA- 

(la) v'loiji, 4^h v'f 

MENSURATION. 

Circle : Circuinference = D x 3 '1416 ; diameter = C -s- 
3 1416 ; area = radius" x 3 1416 ; R = \^{aTetL -^ 
3*1416). 

Square : Area = side', or = diagonal' -f- 2 ; side = Vaanea ; 
diagonal = ^ (2 area.) 

Kectat^gle : Area = length x breadth. 

Parallelogram : Area = base x perpendicular height. 



MENSURATION. l73 

Tkiangltb : Area = J^ — - , or from half the sum of the 

three sides snbtract each side separately. Multiply 
the half snm and the three remainders together, and 
take the square root of the product. 

Sfhsrx: Area=D" x 3'1416; solid contents = D* x '5236^ 

D = V(area -f- 3-1416), or = v'CsoHdity -5- -5236), 

Cube : Solidity = side*. Side = v'solidity. 
Paballelofifed : Solidity = area of the base x p. h. 

CIII. 

(1.) The area of a circular green is 1661*9064 sq. yds.^ 
what is the length of its diameter ? 

(2.) How many square yards are there in a circular 
croquet green wluch measures 50 yards across ? 

(3.) How many aci*es are there in a square piece of 
ground of which the diagonal measures 8 chains ? 

(1.) A square field consists of 4 ac. 3 ro. 24 po., what is 
the length of its side in chains ? 

(5.) A rectangular piece of ground measures 19 chains 
in length and 6 in breadth. How many acres does it 
contain? 

(6.) The sides of a triangular field measure respectively 
5, 8, and 11 chains. How many acres does it contain, correct 
to 3 decimal places ? 

(7.) What is the surface of a glass globe of which the 
diameter is 1} feet ? 

(8.) The solidity of a ball is 960 cubic inches. What 
is the length of its diameter (correct to 2 places of dec.) ? 

(9.) What is the solidity of a globe 9 inches in diameter ) 

(10.) What is the length of the edge of a cube of which 
the solidity is ^ cubic inch ? 

(11.) What is the difference in area between a square 
whose side measures 626 ft., and a circle of which the 
diameter is the same length ? 

(12.) What is the difference in superficial measurement 
between a sphere whose diameter is 26 ft., and a cube 
whose edge also measures 26 ft. ? 
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(13.) What is the differeuoe in solidity in the last 
example ? 

(14.) Find the diameter of a sphere of which the cir- 
cumference is 630 feet ? 

(15.) Find the diameter of a sphere of which the 
fiuperticial measurement is 630 sq. ft. ? 

(16.) Find the diameter of a sphere of which the solidity 
is 630 cubic feet ? 

(17.) What is the difference in the length of the side of 
a square which contains 16 sq. ft., and the edge of a cube 
of which the solidity is 16 cubic feet ? 

MISCELLANEOUS EZEB0I3ES. 

CIV. 

(1.) -67413 + -67413 + -67413 + -67413 + '67413 + 
6*7413. Find correct to 6 places. 

(2.) Find the value of -964 — '132 + 9-64 — 1-32 + 
96-4 — 13-2 + 964 — 132. 

(3.) Compound the following ratios : — 1 : 2, 2 : 3, and 
3:4. 

(4) A clock gains 4}^ minutes dail^. How should its 
hands be placed at noon that it may give the true time at 
8 o'clock next morning ? 

(5.) (-061 — '0539) X -69. 

(6.) Find correct to seveu places *01968'. 

(7.) If 6 gallons of brandy be worth 8 gallons of rum, 
and 8 gallous of rum be worth 9 gallons of whisky, what 
is the price of a gallon of each when 3 gallons (one of 
each) cost 68s. ? 

(8.) (I'D- -5- (l-l)*. 
/ON (8-14)' -(2-49)' 
\^') 8-14— 2-49 • 

(10.) The profit on certain sales is 40 %, and an agent 
receives 10 % of the profits, what percentage of the whole 
sales does he receive? 

(11.) If by selling at 15s. I lose ^ as much as I receive, 
at what price must I sell to gain 15 % on the outlay ? 

(12.) 25-61 -=- -496832. Find correct to 6 phices. 



i 
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(13.) Find the G. C. M. of £8, 15s. 6d. and £9, 8s. 6d. ; 
also their L. C. M. 



(14.) 


In how many months will £100 amount to £110 


at6%? 






• 






(15.) 


2.31« — 1-46*. 










ae.) 


102 X 10-2 
•102 X 102 • 










a?-) 


•96458 — -16468 


v^ 


•4084 + 


•3416 


v^ 


•341 + 1159 


X 


8-973 — 


7-373 


X 




•241 + 


•147 + 


•112 







3-457 —•389— •818* 

(18.) Greorge runs at the rate of 7 miles an hour, and 
Henry at the rate of 6 miles an hour. How long will 
George take to overtake Henry if the latter have a start 
of 100 yards ? 

(19.) A is to B fiui 3 : 4, B to C as 5 : 6, and C to D as 
7 : 8. Find the continued ratio of A, B, C, and D. 

(20.) One vessel contains 9 gallons of spirits and 4 
gallons of water, and another 7 gallons of spirits and 3 of 
water. Compare the strength of the one to the other. 

(21.) Find the reciprocal of 17*16 to 5 places. 

(22.) What multiplier wiU convert tons per cubic yard 
into ounces per cubic inch ? Find correct to 5 places of 
decimals. 

(23.) For every shilling B gains A gains 8d., and for 
every shilling B gains gains Is. 6d. Compare the gains 
of A and C. 

(24.) A and B can finish a piece of work in 3 days, A 
and C in 4 days, and B and C in 6 days. If 12s. be paid 
for the work, what should each man receive per day when 
all work together 1 

(25.) A, B, and C rent a house for 2 years at £120 per 
annum. A remains the whole time, B remains 8 months, 
and C 2J months while B is there. How much should 
each pay of the rent ? 

(26.) Divide 60 into two such parts that 16 times the 
one and 19 times the other will together equal 1005. 
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(27.) A tug, 70 feet long, going at the rate of ten miles 
an hour, tows a ship 560 feet long by a roj>e 400 feet 
long. A vessel 230 feet long sails in die same direction 
at the rate of 12 miles an hour. When will she pass the 
tug entirely from the time when she first came np with 
the ship ? 

(28.) A brigade consists of 3 regiments. A 1000 strong, 
with 20 % sick ; B 1500 strong, with 15 % sick ; and C 500 
strong, with 25 % sick. What is the percentage of sickness 
in the brigade ? 

(29.) If the strength of 3 regiments be as 3, 4, and 5, 
having respectively 20, 10, and 15 % sick, what is the 
percentage of sickness in the brigade ? 

(80.) The true discount on £637, 10s. due 3 months 
hence is £12, 10s. What is the rate per cent. ? 

(81.) A person rows from A to B a distance of 11 miles* 
and back again in 1^ hours. What time would he have 
taken supposing the stream had flowed from B to A at 
the rate of 1^ miles an hour for the first half hour, and 
then ceased ? 

(82.) If India 5 per cents, be selling at llOf, what sum 
must I invest to get an income of £580, 3s. 4d., after 
paying 4d. per £ of income tax ? B ^. 

(33.) The sum of the ages of A and B is 80, and 15 
years ago they were as 3 : 2. What are their ages now ? 

(84.) If 3 % more be gained by selling a house for 
£719, lOs. than by selling it for £700, what was its 
original price ? 

(85.) If the interest on £370, 10s. for a certain time at 
5 % be equal to the discount on £376, 13s. 6d. for the 
same time at the same rate, when is the latter sum due ? 

(86.) A ship whose speed is 10 miles an hour started at 
12 o'clock to go a distance of 80 miles. Another whose 
rate of sailing was as 4 : 3 to that of the first, started 
from the same place, and arrived 10 minutes before the 
other. When did the second vessel start ? 

(87.) If I gain 40 per cent, by selling at 10 fr. 50 c , 
what shall I gain or lose per cent, by selling at 6 fr. 40 c. ? 

"^7 hectom. 5 dekauL 5 m. X 8 dekam. 9 m. X 7 
8 m. 6 decim. 
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(89.) If 2-13 be 1 '2 of 6*3 of a number, what is the 
number? 

(40.) Find the G. C. M. of 874-8 and 36-45. 

(41.) Find the L. C. M. of -3, 1-7, -9, 5-1, and -34. 

^42.) A cask contains 4250 ounces of water. What 
weight of olive oil, of which the specific gravity is -908, 
woidd be required to fill it ? 

fdSl\ Q- If 272160 ^ 1679328 ^ 2592 
^M.; oimpury ^3240 X 3358656 ^ 4320 ' 

(44.) Three men set out to walk round an island 67 
miles in circumference ; A at the rate of 10 miles, B 12 
miles, and C 16 miles a-day. For how many days must 
they continue walking till they be all together again as at 
first starting ? 

(45.) If 3 men assisted by 2 boys can build 33 vards of 
wall in 10 days, or 5 men assisted by 3 boys can build 54 
vards in the same time, in what time will 6 men assisted 
by 5 boys build 276 yds ? 

(46.) An elastic ball rises i of the height from which 
it fell after each rebound. After how many rebounds 
will the height to which it rises be less tha^ ^ of the 
height from which it fell at first ? 

(47.) A can do a piece of work in 12 hours, A and C 
together in 9 hours, and A's work is fof B's. A begius 
at 4 o'clock. At what hour should^ and C begin in 
order that the work may be finished by 12 o'clock ? 

(48.) If 4 men and 9 women can do 6 times as much 
work as 1 man and 1 woman, what is the ratio of a man's 
work to that of a woman ? 

(j^.) A boat which sails 5 miles an hour sailed from A 
to B, a distance of 35 miles, and another which left half 
an hour later aiiived a quarter of an hour after the other. 
Compare their rates of sailing. 

(50.) Sound travels at the rate of 1125 feet per second. 
If a fiiiot be fired from a ship moving at the rate of 15$ 
miles an hour, 16^ miles distant, how many yards will the 
ship have moved oef ore the report is heai'd on the shore ? 

(51.) Two ships pass a certain port, the one 5 hours 
after the other, sailmg respectively at the rate of 10 aud 

H 
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12 miles an hour. How far will the first have sailed 
past the port before it is overtaken by the other ? 

(52.) A certain sum of money lent at simple interest 
amounted in 9 months to £466, 17s. 6d«, and in 6 months 
more to £478, 2s. 6d. What was the sum and the rate 
per cent. ? 

(53.) An American dollar is worth 4s. 3|d., or 5|^ 
francs. What is the smallest sum that can oe paid in 
crowns, dollars, or francs ? 

(54.) A dishonest merchant uses a weight 1{ oz. too 
light for 1 lb., and professes to sell at cost price. What 
does he gain per cent. ? 

(55.) At what times between 5 and 6 o'clock are there 
17 minute spaces between the hour and minute hands of 
a watch ? 

(56.) Two men ran a race. The first took 300 steps a 
minute, and the second 304, but 15 of the former were 
equal to 16 of the latter. The former ran the course of 

2 miles in 12 minutes. By how many yards was the 
race won ? 

(57.) Charles distributed some nuts among his com- 
panions. He gave half of the number and 2 more to 
John, ^ of the remainder and 1 more to James, ^ of the 
remainder and 1 more to Bobert, and then he had 17 left. 
How many had he at first ? 

(58.) If 8 men and 10 women earn £l7 in 20 days, or 

3 men and 4 women earn £9, 15s. in 30 days, in what 
time will 11 men and 12 women earn £80 ? 

(59.) If the price of note paper 9 inches long be 3d. per 
quire, or of the same breadth and quality lOJ inches long 
be 4d. per quire, which is the cheaper, and what is the 
saving per cent, by purchasing the one rather than the 
other ? 

(60.) A clock which was 1*6 minutes too fast at 20 
minutes to 10 p.m. April 5, was 10 minutes too slow at 
3 A.M. April 13. When was it exactly correct ? 

(61.) If the difference between the incomes derived 
from investing a sum in the 2} per cents, at 75 and in the 
India 5 per cents, at 112 be £57, what was the sum 
invested f 
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(62.) John can beat James by 6 yards in a 100 yards' 
race, and James can beat Andrew by 12 yards in a 200 
yards' race. By how many yards can John beat Andrew 
in a 600 yards' race ? 

(63.) Bv what number less than 1000 must 6983 be 
multiplied so that the last 3 figures of the product may 
be 999? 

(61) Find the square root of 990*738576. 

(65.) A grocer mixed wine at 30s. a gallon, and brandy 
at 44s. a g^on, aud found that by selling at 38s. a gallon 
he gained 14 % on the price of the wine, and 16 % on the 
price of the brandy. In what ratio did he mix tibem ? 

(66.) Mix spirits at $3, 20 c ; $4, 26 c. ; and $6, 30 c. 
to sell at (6 per gallon. 

(67.) At what rate per cent, will a simi of money double 
itself in 6^ years ? 

(68.) The rate of a dock is '276 % too fast How much 
will it gain in a day ? 

(69.) ( 8 -37 - 7-7i) X (2 — l'g57142) 

(•346413 + -939300872) -^ ('SSQ — •l^) * 

(70.) Find the expense of papering the walls of a room 
6 metres 4 decim. long, 6 m. 3 decim. wide, and 5 m. 6 
decim. high, with paper 9 decim. wide^ at 1 fr. 25 c. per 
metre. 

(71.) Express 540 grs. troy per cu. in. in lbs. avoirdu- 
pois per cu. ft. 

(72.) Find the cube root of 102-603232, 

(73.) In what proportion must gold at £4*26 per ounce 
and silver at 5*6 sh. per ounce be mixed with an alloy of 
no comparative value that the mixture may be worth 
£3.46 per oz. ? 

(74.) A and B enter into partnership, their capital being 
as 2 : 3. At the end of 4 months A withdraws ^ of his 
capital, and 3 months later B puts in one half as much as 
he did before. Their profits amount at the year's end to 
£636. How should they be divided 1 
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(76.) A stationer sold pencils at 98. per 100, clearing i 
of the money. What would he have cleared per cent, oy 
selling at 10s. 6d. per 100 ? 

(76.) In what time will a sum of money quadruple 
itself at 8 % ? 

(77.) What is the true discount on £850 due 4 years 
hence at 5 %, compound interest 1 

(78.) In a quantity of metal H ^y weight consists of 
an alloy contaming A of tin, while the remainder consists 
of J- copper and f silver. The silver weighs 3J lbs. troy. 
What is the weight of the tin in lbs. avoirdupois 1 

(79.) Two boats start to row a race over a course 1 m. 
850 yds. in length. The rate of the one is 10 miles an 
hour, and of the other 9f miles an hour. If sound travels 
1126 ft. per second, how far ahead will the faster boat be 
when the report of the gun fired at starting is heard at 
the winning post ? 

(80.) A metal contains 8 parts of brass and 1 of tin. 
6 lbs of tin are added, and then there is 7 times as much 
brass as tin. How many lbs. of brass are there in the 
metal? 

(81.) A metal consists of three parts of brajss and 4 of 
tin. How much of the metal must be taken away and 
replaced by brass that it may consist of an equal quantity^ 
of each ? 

(82.) If a man can row 12 miles in three hours against 
a stream which flows at the rate of 4 miles an hour, in 
what time will he row 6 miles with it 1 

(83.) A hare starts 60 yards before a hound, and runs 
during 45 seconds before she is seen. She runs 10 miles 
an hour and the hound 16. How long will the chase last, 
and how far will the hound have run! 

(84.) The weight of water is 1000 oz. av. per cu. ft 
A first-rate man of war is effectively about 160 ft. long 
by 40 ft. broad. How many tons are required to sink it 
an additional foot ? 

(85.) If the work of a man, woman, and boy be as 8, 6, 
and 4, and if 4 men, 3 women, and 6 boys finish a 
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piece of \vork in 15 days of 8 hours each, in what time 
will 6 men, 2 women, and 1 boy do it ? 

(86.) Two clocks are together at 11 o'clock A.M. on a 
certain day, but the one loses 6" and the other gains 3" 
every 12 nours. After what interval will the one have 
gainc^d 45 minutes on the other ? and what time will each 
then shew ? 

(87.) A certain sum of money is to be earned by selling 
a certain number of nuts. If at 60 a penny I shall have 
9d. too little, and if at 50 a penny Is. too much. How 
many nuts have I to sell ? 

(88.) A hare is 64 leaps before a greyhound, and takes 
5 leaps for the greyhound's 4, but 3 leaps of the hound 
are equal to 4 of the hare's. How many leaps must the 
hound take to catch the hare ? 

(89.) A railway train 100 yards long overtook a horse- 
man riding at the rate of 6 miles an hour, and passed him 
in 15 seconds ; it afterwards overtook a person walking, 
and passed him in 12 seconds. At what rate was the 
person walking) 

(90.) A merchant sells an article so as to gain 12^ %. 
If he had paid 12^ % less for it, and sold it for 2s. 6d. less, 
he would have gained 25 %. What did he pay for it ? 

(91.) A person owns £6000 India 4 per cents. He 
sells and mvests in the 2^ per cents, at 75. If the 
increase in his income be £10, what was the price of the 
4 per cents. ? 

(92.) If a box made of oak weigh 200 lbs., what would 
it weigh if it had been made of iron, the specific gravities 
of oak and iron being '925 and 7'788 ? 

(93.) A bottle contains 3500 grains of water, or 3276 
grains of lintseed oil. What is the specific gravity of 
the oil? 



ARITHMETICAL TABLES. 
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WEIGHT. 

(/.) AVOIRDUPOIS WEIQHT^For all Common Goods. 

16 drams (drs.) = 1 ounce (oz.). 

= 1 pound (lb.). 
= 1 quarter (qr.). 
= 1 hundred-weight (cwt.). 



16 ounces 
28 pounds 
4 quarters 



20 hundred-weights = 1 ton. 



14 lbs. . = 1 stone. 
112 lbs. = 1 cwt. 



437i grains = 1 onnce. 
7000 grains = 1 lb. 



TABLE OF ALIQUOT FABTS. 



OF 1 TON. 


OF 1 OWT. 


OF 1 QB. 


OF 1 I.B. 


10 cwt. , = i. 
„ . ^ i. 
4 „ . =t. 
2 „ 2qr8.= J. 
2 „ . =tV 


2qr.= J. 

16U..= |. 
14 » = h 


14 lb.= J. 

7 „=h 
4 „=h 

8i n = h 


8oz.= J. 

4 » = i- 
2 „ = i. 



(//.) TROY WEIGHT— For Gold, Silver, Jewels, dc. 

24 grains . = 1 penny- weight (dwt.). 
20 penny -weights = 1 ounce (oz.). 
12 ounces . = 1 pound (lb.). 

480 grains = 1 ounce. I 6760 grains = 1 lb. 
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Carat of diamond = 3| grs. 

Carat of gold or silver = 240 grs. 

Standard gold is 22 carats fine, t. e. 22 parts out of 24. 

Jewellers* gold is 18 carats fine. 

1 lb. of Sterling silver contains 18 dwt. of alloy, and 

11 oz. 2 dwt. of pure silver. 

(///.) APOTHECARIES' WEIQHT^For Medical Prescriptions, 

20 grains (grs. xx) = 1 scruple Oj). 

3 scruples Oiij) = 1 dram (3j) = 60 grs. 

8 drams (Sviij) = 1 ounce (gj) = 480 grs. 
12 ounces (5xij) = 1 lb. 

liote, — For ordinary purposes the avoirdupois ounce and 
pound are used, out for prescriptions the above are 
fttillin use. 



CAPACITY. 

yv.) LIQUID MEASURE^For Water, Spirits, Wines, dc. 

4 gills = 1 pint (pt.). 
2 pints = 1 quart (qt.). 
4 qnarts = 1 gallon (gal.). 



9 gallons . = 1 firkin ) 
.S6 gallons . =1 barrel > of beer. 

H barrels or 54 gals. =: 1 hogshead ) 

H^Ta ' =}^?8'^^iofwine. 
2 hogsheads . = 1 pipe ) 

The gallon contains 10 lb. avoirdupois or 277*274 cubic 
inches of distilled water. 

(K) DRY MEASURE—For Grains, Fruits, dc, 

2 pints = 1 quart. 
4 qnarts = 1 gallon. 
2 gallons = 1 peck (pk.). 

4 pecks = 1 bushel (bush.). 
8 bushels = 1 quarter (qr.) 

5 quarters = 1 load. 



^^ {YD APOTHECARIES' FLUID MEASURE. 

60 minims (Mlx) = 1 fluid dram (f3j). 

8 fluid drams (f5viij) = 1 fluid ounce (fSj). 
20 fluid ounces (£52x) = 1 pint (Oj). 

8 pints (Oviij) , = 1 gallon (Cj). 



8S. = i, asS8s = i ounce, 3iij 88=34 drams. 

I ounce of distilled water weighs 1 ounce avoirdupois. 

The pint andgallonarethesameas the imperial pint and gallon. 

LENGTH. 

{VII.) LINEAL MEASURE. 

12 inches • • =1 foot (fit.). 

3 feet . • =1 yard (yd.). 

6 J yards . • — 1 rod or pole. 
40 poles (220 yds.) = 1 furlong. 

8 furlongs (1760 yds.) = 1 mile. 

4 inches = 1 hand, used in measuring horses. 

6 feet = 1 fathom, used in measuring depths. 

100 links (22 yards) = 1 chain, used in measuring land. 

3 miles = 1 league. 69^ miles = 1 degree (nearly). 

The lineal inch is also divided into 12 parts called lines or 
seconds ( " ), and a line into 12 thirds {" ) ; thus 2 feet, 7 ', 
8", 11"*, is read 2 feet, 7 inches or primes, 8 seconds, and 

II thirds. 

{Vni.) CLOTH MEASURE. 

2{ inches = 1 nail (-^ yd.). 4 nails (9 inches) = 1 quarter. 
4 quarters =s 1 yard. 5 quarters = 1 dl. 

SURFACE. 

{IX.) SQUARE MEASURE. 

144 square inches = 1 square foot. 
9 sq. feet = 1 sq. yard. 

F^, f ^%m iJ'feS) } =- 1 sq. rod, pole, or perch. 

land ^^ P^^®® • ~ ^ ^^^^ (^•)' 
4 roods . = 1 acre (A.), 

^640 acres . = 1 sq. mile. 
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The following are now more generally in nse : — 

10,000 sq. links (16 sq. poles or 484 sq. yds.) =s 1 sq. chain. 
10 sq. chains (100,000 sq. links or 4840 sq. yds.) = 1 acre. 

The square foot is also divided into 12 parts called 
primes (') each = 12 square inches ; the prime into 12 parts 
called seconds ( ' ) eacn = square inch ; the second into 12 
parts called thirds ( * ) each = ^ of a square inch ; and the 
thirds isito fourths or square lines, &c. 

ALIQUOT PABTS. 



OF 1 AGEB. 


OF 1 BOOD. 


2 roods = i. 


20 poles — J. 


1 •• =i. 


10 „ =i. 


32 poles = i. 


8 „ =i- 


20 „ ~i. 


6 .. -*. 


16 ,t ="TT« 


4 „ -A. 



VOLUME. 

(X.) CUBIC MEASURE. 

1728 cubic inches =» 1 cubic foot. 

27 cubic feet = 1 cubic yard. 

1760^ cubic yards = 1 cubic mile. 

The cubic foot is also divided into 12 ^arts called primes (') 
each = 144 cubic inches ; the prime into 12 parts called 
seconds (") each = 12 cubic inches ; the second into 12 parts 
called thvrds (") each = cubic inch ; the third into 12 parts 
called /ottre/w (»«>) each =. ^ cubic inch ; i^e fourth vako fifths 
( ), and \hQ fifths into sixths or cubic lines. 

TIME. 

{XI.) MEASURE OF TIME. 
60 seconds = 1 minute (m.). 
60 minutes = 1 hour (hr.) 
24 hours = 1 day (i). 
7 days = 1 week (w.), 
4 weeks (28 days) = 1 common month. 
865 days (62 weeks and 1 day) = 1 common year. 

865 days 6 hours . . 1 Julian year. 

866 days . . . . = 1 leap year. 



kerest, &o., 12 months^ or 62 weeks, 
skoned to the year, and SO days to 



into 12 calendar months, as follows : — 
r, March, April, May, June, July, 
)ctober, November, December. 

Lays have September, 
line, and November ; 
rest have thirty-one, 
ig February alone, 
h. we twenty-eight assign, 
ry leap year twenty-nine." 

1 the last two figures in the number of 
) by 4, or if the last two figures are 
t two are so divisible. 



^RTERLY TERMS. 

SC0TLA]ffD. 

Candlemas, . Feb. 2. 

Whitsunday, . May 15. 

Lammas, . Aug. 1. 

Martinmas, . Nov. 11. 



AND. 

ux}h25. 
une 24. 
ept. 29. 
)ec. 25. 



LINATION. 

) ANGULAR MEASURE. 

s C) = 1 minute (O- 
)8 =1 degree (**). 
8 1 right angle (l)« 

B 1 circle. 



SASURE OF Number. 

1 ; 12 dozen = 1 gross ; 20 units = 

= 1 quire ; 20 quires = 1 ream ; 21} 
>am ; 10 reams = 1 bale. 

Size of Books. 

al, or crown) folded into 2 leaves is 
4, quarto (4to) ; into 8, octavo (8vo) ; 
2mo) ; and into 18, octodecimo (ISmo). 
ignated as 24mo, 32mo, &c. 



THE METRIC SYSTEM. 



MONEY TABLES IN THE METKIC SYSTEM. 

Frenoh Table. 

10 centimes (c.) ==1 decime (d.) 
10 deoimes » 1 frano (fr.) 

The frano =: 9^d. nearly ; fr. 25*22 == £1. Aecoants are kept in francs 
and centimes. The coins in use are as follows :— Gold : 5-fraac piece, 
tO-franc piece, and 20-frano piece or Napoleon. Silver : 20 c, 50 c, 1 fr., 
2 fr., and 6 fr. Copper : 1 c, 2 c, 6 c. or son, and 10 c. 

United States Table. 

10 mils (m.) a 1 cent. 10 dimes == 1 dollar ($). 

10 cents t=ldime(d.) 10 dollars :=1 eagle (E.) 

I cent = id. nearly ; 1 dollar = 48. 2d. nearly. Acooants are kept in 
dollars and cents. The coins in use are as follows :— Gold : Eagle and 
half-eagle. Silver : Dollar and half-dollar. Oopper : Gent and hnlf-cent. 

Proposed Britisli Table. 

10 mils (m.) r= 1 cent (c.) « 2|d. 

10 cents = 1 florin (fl.) = 2s. 

10 florins « 1 pound or sovereign = :^0s. 



FBENCH WEIGHTS AND MEASUHES. 

The fundamental unit is the metbe =^ the ten-millionth part 
of the distance from the equator to the pole == 39*371 English 
inches. From it all the other units of measure or weight are 
derived. The prefixes used in the several tables have the follow- 
ing significations : — 

Deca, or Deka, signifies . 10 Deoi • * * tV 

Hecto .... 100 Oenti • • • tH 

Kilo .... 1000 Miiii .„i, 

Myria .... 10000 ^^^ • • • TD^nr 

Length. 

10 millimetres s= 1 centimetre = y^ metre. 

10 centimetres = 1 decimetre = -^f^ ,, 

10 decimetre = 1 metre = 39 '371 Eng. in. 

10 metres = 1 dekametre == 10 metres. 

10 dekametres = 1 hectometre ss 100 „ 

10 hectometres =» 1 kilometer s=s 1000 „ 

10 kilometres == 1 Myriametre » 10000 „ 

1 metre = 1*094 yard (nearly). 1 yard = *9144 metres. 1 kilometre 
zss •021 mile. 1 mile = 1*009 kilometre. Long distances are expressed 
in kilometres. 
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J?«imp2e.— 891-64083 sq. m. :s 8 sq. dekam., 01 sq. m., 64 Bq. decim., 
6 sq. centim., and 80 sq. miUim. 1 sq. metre s= 10*764 sq. feet 

The following are used for measuring land : — 

1 centiare » 1 sq. metre. 

10 centiares &= 1 declare ^s 10 „ 

10 deoiares « 1 abe b lOO „ 

10 ares == 1 dekare ^ 1000 „ 

10 dekares «= 1 hectare »= 10000 „ 

1 hectare = 2*471 acres ; 1 acre = *405 hectare. I are is equal to about 
4 English perches. Very large areas are expressed in square kilometres. 

Volume. 

1000 cubic millinietres = 1 cubic centimetre. 
1000 cubic centimetres «= 1 cubic decimetre. 
1000 cubic decimetres = 1 cubic metre, &c. 

J?«imple.— 8970*18806670 en. metres s= 8 en. dekam., 076 en. m., 183 cu. 
decim., 66 en. centim., 700 en. miUim. 1 en. metre =3 86*817 en. ft. = 
1*308 en. yd. 

The following are used for measuring wood : — 

10 decisteres = 1 btebe r= 1 cubic metre. 

10 stores » 1 dekastere b= 10 ,, 

Capacity. 

10 centilitres e= 1 decilitre = ^ litre. 

10 decilitres » 1 litre » 1 cu. decimetre. 

10 litres = 1 dekalitre «= 10 litres. 

10 dekalitres = 1 hectolitre «= 100 „ 

10 hectolitres — 1 kilolitre » 1000 „ &= 1 ou. metre. 

Litre =s '2201 gallon (nearly). 1 gallon = 4-641 litres (nearly.) 

Weight 

10 milligrams = 1 centigram = ^_ gram. 

10 centigrams = 1 decigram s= 1 „ 

10 decigrams = 1 gkax s= 16*4323 grains. 

10 grams := 1 dekagram s= 10 grams. 

10 dekagrams = 1 hectogram s= 100 „ 

10 hectograms = 1 kilogram s=s lOOO „ ss 1 en. decim. 

10 kilograms s= 1 myriagram cs 10000 „ 
100 kilograms = 1 quintal. 
1000 kilograms = 1 millier or tonne ss 1 cubic metre. 

1 kilogram = 2*2046 lb. ay. 1 lb. ay. =: •4636 kUogram. 



ANSWERS, 



Note. — The answers to whicli an asterisk is prefixed art 
also given in the text-bcoh 



I. (1.) Eight, six, four, seven, ^ve^ nine, three, cipher 
or zero, one, two, ten, seventeen, eleven, nineteen. (2.) 
Thirty, twenty-nine, forty-five, eighty-three, sixty-four, 
seventy-nine, ninety, forty-seven, eighty-one, thirty, thir- 
teen. (3.) Six hundred and seventy-two, four hundred 
and nine, eight hundred and ninety-two, four hundred 
and sixty-five, seven hundred, six hundred and eight, one 
hundred and eleven, nine hundred and eleven, one hun- 
dred and one. (4.) Three hundred and two, six hundred 
and forty-five, nine hundred and eighty-two, two hundred 
and eighty-nine, eight hundred and twenty-nine, seven 
hundred and forty-five, nine hundred and ninety-nine, 
nine hundred and nine, nine hundred and nineteen. (5.) 
Six thousand and ten, eight thousand and nine, six thou- 
sand four hundred and fifty, seven thousand and sixty, 
eight thousand nine hundred and forty-five, seven thou- 
sand seven hundred and seventy-seven, seven thousand 
and seventy-seven, seven thousand and seven. (6.) 
Eighty-nine thousand six hundred and four, sixty thou- 
sand and thirty-two, seventy-four thousand five hundred 
and eighty, ten thousand and ten, fifty-four thousand 
three hundred and twenty-one, fifty thousand three hun- 
dred and twenty-one, fifty thousand and twenty-one. 
(7.) Six hundred and forty-eight thousand nine hundred 
and eighty-three, six hundred and one thousand and three, 
eight hundred and ninety-six thousand and ten, eight 
hundred and ninety-six thousand four hundred and fifteen^ 
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seven hundred and seven thousand and nine, seven hun- 
dred and seventy thousand and ninety. (8.) Seven hun- 
dred and forty-eight thousand six hundred and eleven, 
nine hundred and fifty-four thousand three hundred and 
twenty-one, eight hundred and sixty-five thousaod four 
hundred, six hundred and eighty-one thousand one hun- 
dred and ten, six hundred thousand and six, five hundred 
thousand and fifteen. (9.) Sixty-five millions four hun- 
dred and eighty-nine thousand six hundred and seventy- 
five, four millions one hundred thousand eight hundred 
and ninety-three, seven hundred and fifty-four millions 
eight hundred and ninety-six thousand four hundred and 
thirty-two, eight hundred and seven millions six thousand 
and fifty. (10.) Ten millions nine thousand and six hun- 
dred, eight millions six hundred and forty-five thousand 
one hundred aod forty-two, one thousand two hundred 
and thirty-four millions five hundred and sixty-seven 
thousand eight hundred and ninety, eight hundred and 
forty-five thousand six hundred and ninety-eight millions 
nine hundred and twenty-one thousand one hundred and 
forty-five, six billions eight hundred and ninety-fivfe thou- 
sand four hundred and eighty-nine millions six hundred 
and forty thousand four hundred and fifteen. (11.) 700 
+20+4, 800+90+6, 700+40, 600+9. (12.) 8000+70 
+2, 6000+900+9, 8000+6, 7000+800+30+2. (la) 
90000+6000+800-J-40+3, 70000+8000+900+60, 60000 
+90+6, 80000+3000+1. (14.) 800000+70000+6000 
+100+1, 900000+7000+800+10, 300000+600+10+8, 
3000000+800000+100+10+3. (15.) 34, 908, 863, 780. 
(16.) 8096, 9708. (17.) 91869, 117078. 

II. (1.) 5, 6, 9. 8, 4, 3, 2, 1, 7. (2.) 42, 89, 55, 67, 30, 
21. (3.) 563. 911, 784, 1140. (4.) 782, 909, 474, 201, 
389. (5.) 5609, 6311, 1419, 6400, 5080. (6.) 74001, 
86090, 61500, 50050, 61809, 9009. (7.) 540000, 600043, 
75060, 80088, 200021. (8.) 3000003, 2000020, 75000064, 
629061008, 784345282. (9.) 500864250509, 861344595101, 
4000064008070. (10.) 19000018017015, 71000505060007, 
35007019004511, 643242375809572. 

in. (1.) 100, 999. (2.) 100000, 999999. (3.) A 
million ; a billion. (4.) Four thousand four hundred and 
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fiiz feet, fifteen thousand seven hundred and forty-four 
feet, twenty-nine thousand feet, eighteen thousand feet, 
twenty-three thousand nine hundred and ten feet. (5.) 
Fifty-eight thousand square miles, thirty-one thousand 
square miles, thirty-three thousand square miles, eight 
millions six hundred thousand square miles, fifty-one 
millions five hundred thousand square miles. (6.) 500- 
000000, 490000000, 100000000, 68000000, 16000000, 
1215000000. (7.) 36649000, 66614000, 92093000, 140- 
322000, 479141000. (8.) 1766566000, 2766133000. (9.) 
21000000000000. (10.) 33908000000000000. 




V. (1.) *99. (2.) 99. (3.) 131. (4.) 198. (5.) 153. 
(6.) *796. (7.) 2647. (8.) 2038 (9.) lllllllllOlllO. 
(10.) 14091113790064. (11.) 14805041977245. (12.) 
26296296333208. (13.) 10625648386665. (14.) 262387- 
95493167. (15.) 28853. (16.) 31165. (17.) 23318. (18.) 
11759. (19.) 465131. (20.) 269839. (21.) 102091. (22.) 
97413. (23.) 393802. (24.) 374886. (25.) 3685053. 
(26.) 3908241. (27.) 1872651. (28.) 2582264. (29.) 
49385484609. (30.) 41095141490. (31.) 36555. (32.) 
*102352. (33.) 237837. (34.) 19020. (35.) 168261. 
(36.) 521176. (37.) 450804. (38.) 1160299. (39.) 453- 
4381. (40.) 3942180. (41.) 55922082. (42.) 39454576. 
(43.) 363139707. (44.) 3956809. (45.) 3928483. (46.) 
194833. (47.) 175812. (48.) 8760117. (49.) 781275- 
14010. (60.) 78077319473. (51.) *2123925. (62.) 193- 
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22890,000,000,000,000.) (10.) 29743000 millions (29743- 
fO,000,000). 

XV. (1.) 361. (2.) 441. (3.) 1849. (4.) 4761. (5.) 
5476. (6.) 804609. (7.) 487204. (8.) 602681. (9.) 
651249. (10.) 46036225. (11.) 4913. (12.) 12167. 
(13.) 68921. (14.) 493039. (15.) 804357. (16.) 642- 
735647. (17.) 491169069. (18.) 223648543. (19 ) 533- 
411731. (20.) 13980103929. (21.) *96577. (22.) 1430- 
309. (23.) 118083420. (24.) 338200000. (25.) 504000- 
000. (26) •18632. (27.) 638. (28.) 952. (29.) 4200. 
(30.) 0. 

XVI. (1.) 6766551, 6698202, 6629853. (2.) 42924033. 
42881066, 42838099. (3.) 35980686, 46260882, 30840588. 
(4.) 82304100, 72481800, 54869400. (5.) 876694, 1146- 
446, 1213884^ 1281322. (6.) 126969336, 1447951752. 

XVn. (1.) 0; no, because the multiplier must always 
be abstract. (2.) 0. (3) 215441. (4) 101218. (6.) 
8347248. (6.) 4032, 8 times, 7 times, 20 times, 32256, 
28224, 80640. (7.) £140. (8.) 65268. (9.) 4. (10.) 
1566 yards. (11.) 1150 gals. 

XVni. (1.) *\\ V. V. V. «, ?t. (2.) V. ih V. 

TT • rVt ^T • \p') 7 » T • [y^') S* T 9 Tift T* TT» T » 
181 111 184 /K\l«6 169 8084 10776 0604 11899 

Yt> "ri» TT* \0') -g-, -y-, — ^, ij-, "Yg- , -— ^— , 

*Vr- («•) *V. 41. Vt*. VV. W, W. (7.) *V, «, *ih 

«, V. (a) V, h ih V. (9) *v, «. (10.) V, V. 

(11.) 10. (12.) 4^ of a mile. 

XIX. (1.) *34922582, *23281721J, *17461291. (2.) 
43819247^, 29212831*, 21909623|. (3.) 246913580J, 
197530864i, 16460905% (4) I9l22418f, 15297934*, 
12748279. (5.) 17636684f, 15432098^, 13^17421. (6.) 
58598694, 5127385J, 4557676J. (7.) 9738871, 7968167vV, 
7304153A. (8.) 7610056f, 6226410, 5707542A. (9.) 
27030399}, 16218239f, 11584456f (10.) 438229868J, 
219114934J, 146076622j^. (11.) 66918378, 52047627#, 
42584422A-. (12.) 22632921^, 1697469If, 11316460il. 
(13.) 69836514 + R 3, 59859869 + R 4, 52377385 + R 7. 
(14) 33896766 + R 7, 27733718 + R 3, 25422575 + R 1. 
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(15.) 83256731 + R 3, 59469094, 46253739 + R 7. (16.) 
84583214^, 8458321^, 845832^. (17.) 6432146^ 



(18.)^^2674|^, 1668213§^, 



643214A^, 64321-,^ftAAy. (18.) 20852674^, 166821391)) 
11915814. (19.) imaigy^, 249472^, 16BSl4fJJ. (21).) 
694891^8, 12739^MM, 636991,^^^. 

Note. — It is sufficient for the pupils to remember at present 
that to multiply a fraction we multiply the numerator, 
and to divide a fraction we multiply the denominator. 

XX. (10 *12f, *13J, ♦10A-,*84i. (2.) 161?, 106, 979, 
81^. (3.) 126*. 137A, 15^X, lel^. (4.) *§J, *^, 4, 
2f. (5.) 3f, 33, 3*, % (6.) ♦eo, *39, 5ia, 109. C^) 

(^v Si» ¥o> fiJ M' 

XXI. (1.) *69747068H, *65097264A, *61028685A, 
(2.) 48074880i|, 41207040Jf, 393339933^. (3.) 31426- 
530|f , 27934694X, 2693702%. (4.) ^l^28057*|, 158- 
7495IA, 14552038||. (5.) 28240384^, 21394230^, 156- 
8910211. (6.) 19885340^, 19332969|4, 16571116||. (7.) 
2034552f4, 1664633M, 1525914*4. (8.) 15540781||, 118- 
98411J^, «653389X|. (9.) 10943648|^, 9553979j|, 107- 
48226||. (10.) 9997544 -f R 12, 9164415 + R 4?), 801- 
8863 -f R 52. (11.) 4267640 -f R 72, 3491706 -f R 18, 
3200730 + R 72. (12.) 1817161 -f R 62, 1665731 + R51, 
1526920 -f R 63. (13.) 176448 If^l 1543921fjft, 90- 

062,fifife. (14.) 8370fjp, 6841^1, 627T^8%fife^ (15.) 
35555^fti«^, 325 H^, 298^1 Jf 

XXII. (1.) *68980931t5V, ♦52750123U, *47197479, 
*3898922l|f. (2.) 11237055A, 105120S3ff, 880742li 
7948161. (3.) 2871088A, 2626740^1, 2092487M, 20i_ 
8814*. (4.) 14741109Jf, 13910624U, 1352951111, 12501- 

(5.) 1338688X, 1248439j&, 1145475M, 1100- 
(6.) 4233195^^, 4074944jyi, 4000175 Jj^r, 3858- 
(7.) 5085891m., 4930596m 4714658^, 4646- 
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(lA) 149822mi!, 11332RMM, 132768S9lf. a^.) 420- 
230HSJ. 215470;^, 298^^^*^. (17.) 1430396i|p, 
X047662kfg, 93ai96aWff. dS) 4755401|4S8, 133- 
373gpM. (19.) lOOl^fGBV^, 1486142W|||. (20.) 



890^^r'{2a) 95'9S'+ R 4722613, 5276 ■+'R 5330- 



a) 7935045 + R 77686, 719906 + R 944086. 
(31) 1037851 + R 34489, 9993 + R 59961489. (25.) 
45182 + R 8751483, 12457 + R 13911483. 

XXIIL (1.) 615 ; increaaed ; 6 times greater. (2.) 
7204^ ; dinuBished ; 6 times less ; the quotient would 
be tite same, but the remitiuder (not expressed as a part 

of the quotieut) would he 6 times greater. (3.) 6 

764. (4.) 69784. (5.) 164ie24|ijj. (6.) 9"' 
(7.) 60. (&) 6095. (9.) 39. (10.) 4 ; 4 ; 4. 

XXIV. (1.) £268. (2.) Je439. (S.) 1980 times. (4.) 
36 days (8.) 91 minutes ; 19 minutes. (6.) 67s. (7.) 
£2. (a)je7909. (9.) 290621. (10.) 127 days ; 254 days. 

H, «■ (4.) 'f, 4. * (»■) f, A. A. (8.) i,^,l. 
W) •». IJ, lA- (8.) IJ, i, 3. (i.) A, I, «. (10.) 
No ditfereuM. (11.) J, i, 1. (12.) 4|, IJ, 3^. 




XSVIl (1.) 9J, 8ft, if,, 8J. 
») 16_0J, 27, ISli; mi. '■ • 



.) MOJ, 27, 151i, 210}. 4) A, A, », }. (S.) *,, A 
r, IK. 6. «, i,jV,J. (7- 'A, 'iil. (8. !,X, 

.««, A, 1. W 'loA, W 3K ai.) 6t! 

*, 70i, (12.) A, Hi. (IS.) A, 5. (14) 3U, sS. 
'"""TiotJ. aK •ife'lJiglj. (17.)1«,A, 

as) •», •% i!j. (19.) IJ, S, ». as 

(21.) C 1*. (22) nA, 74. (25.) W a: 

^. fe'; 5,'6i.' (^) ft, W (4r.)Vj,X, 
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xxvm. a.) ♦*, *h i, ij. (2.) f A, A, H. (a) 

.li- (4.) *t, ♦! , %. (8.)*,5i.H. (6.)*ll|. (7.) 
A. (8.)13J. (9.)2a|. (10.)Jei2J. (11.) ife, iV, A- 

i\ro^e. — In the following answers all fractions are reduced to 
their lowest terms, unless where this cannot be easily 
done without a knowledge of the G. C. M. 

XXIX. (1.) *3492, *4916i. (2.) 2247f, 3216. (3.) 
12520i, 1629f (4.) *3940l|, *82699f (6.) 305325^5 
326426tV. (6.) 1053876^, 1346556}. (7.) *23763Sd, 
♦3691614}. (8.) 60937681, 4431155*. (9.) 5480222f, 
4968030f (10.) *7437909^, *13157483f (IL) 46738- 
898vV, 183841606f (12,) 265179774jt, 5677938678if. 
(13.) 8815316601X, 58116479617f. (14.) *154663 + RJ, 
♦132215 + R Ik (15.) 144774 + R 2^, 94086 + R 6. 
(16.) 10112 + R 5i 12276 + R 4f . (17.) *55070^, 



nmO^. (la 292950J|f,11882y^. (19.) 7497I3AA., 
875614^8. (20.) *38938604, *5839157f (21.) 7866871, 
6664968X. (22.) 161036298|, 244838074JJ. (23.) 159- 



188834?, 487098834^. (24.) 108781809,5^, 282755876^. 
(26 ) 376076353^, 492347668A. (26.) ^^1835 + R 4|, 



♦106785 + R 7A. (27.) 70451 + R A-, 72839 + R 4X. 
(28.) 261716 + II 18i, 304838 + R 114. (29.) ♦IK- 
0324ff, ♦909741^. (80.) 418341^^, 258831Jff. (31.> 



143043g|f , dAm^^. 

XXX (1.) 27105. (2.) 5563723898547. (3.)MDXCVI. 
(4.) 62001. (6.) 3484. (6.) 3590887897889. (7.) 8638- 
197888890. (8.) 2557. (9.) Eight hundred and ninety- 
seven thousand and sixty-eiglrt millions six hundred and 
forty-three thousand and nine. (10.) 101. (11.) 1269. 
(12.) Eight billions nine hundred and seventy-six thou- 
sand and one millions nine hundred and one thousand 
eight hundred and ninety-three. (13.) 30. (14.) 91. 
(10.) 6th. (16.) 17375844843216. (17.) 433961611402- 
671. (18.) 115623187. (19.) 62. (20.) Cart £8, horse 
£19. (21.) 460. (22.) 79790869192. (23.) 181756. 
(24.) 11236674051. (25.) 8133. (26.) 7, 43, 100, 86. 
(27.) MXCVI., MCCXCL (28.) 624614^. (29.) 268 
on 1st, 301 on 2d, and 404 on 3d. (30.) 20102026jmj. 
(31.) 49430. (32.) 1134. (33.) 1429639672176. (34.) 
684806769405000. (35.) 2401, 50653. (36.) 44. (37.) 
21116. (38.) 33000 times. (39.) 77466|f#. (40.) 40. 
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(41.) £69654. (42.) 450. (43.) 145 miles. (44.) 4495. 
(45.) £31. (46.) 7106715. (47.) 3628800. (48.) 8 days. 
(49.) ^£5370. (50.) 36 mUes. (51.) 36. (52.) 65 years. 
(5a) 14481072. (54.) 477. (55.) £185J. (56.) 19530. 
(57.) Gained 213s. (58,) 513000. (59.) 4200. (60.) 
45. (61.) 21996. (62.) £64. (63.) 366f. (64.) 38 and 
10 men over. (65.) 2280. (66.) 301. (67.) 364. (68.) 
1854f f. (69.) Each man 24s., boy 4s. (70.) Each sou 
252, and each daughter 126. (71.) llf (72.) 844f. 
(7a) 20988A-. (74.) 26481522468484. (75.) 62f. (76.) 
?. (77.) 2f. (78.) 172i. (79.) 74J, 27f 7A-, 21 J. (80.) 
*-^, H^y W, V- (81.) ^, V- (82.) 420. (83.) 5937i. 
(84.) 21 3?, ^8, A- (85.) 26f, 29f, 1^, lA. (86.) A 
man 106, and a woman 53. (87.) A, A, §i, ^. (8a) 
f , A, a, *. (89.) 151, 28, 34|. (96.^ II, le, X. (91.) 
19||. (92.) IfJ. (93.) 2421. (94.) 165i. (95.) 3, f, 
xV- (96.) 189. (97.) 44042^, 54308?. (98.) 25318l|, 
368213^. (99.) 3830f f, 3433 + R 17f (100.) 12289|i, 
323 + R 19f. (101.) £4 too much. (102.) 7. (103.) 
2}. (104.) if. (105.) 5A. (106.) A, 5f. (107.) 



2}. (104.) if. (105.) 5A. (106.) A, 5|. (107.) ^^, 
MV- (108.) 67|. (109.) li days. (110.) A- (111.) 
9,ij. (112.) f. (113.) 0. (114.)*. (115.) 2^. (116.) 



A. ai7.)«. 

XXXI. (1.) *18608., 95208., 174808. (2.) 18698., 161288., 
104168. (a) 8608., 10298., 17928. (4.) 48908., 25028. 6d , 
208528. 6d. (5.) *215040d., 225792d., 117000d. (6.) 
24960d., 26664d., 105360d. (7.) *861120f., 85440f., 131880f. 
(a) *197538., 94798., 171318. (9.) 17568., 44598., 8545s. 6d. 
(10.) 20154d., 178244d., 155013d. (11.) *880002f., 856208f., 
780557f. (12.) 50050f., 43143f., 900O6f. (la) 22888 half- 
pence, 46353 half-pence, 53707 half-pence. (l4) 2935 half- 
pence, 23147 half-pence, 47519 half-pence. (15.) 39275 six- 
pences, 8371 threepenny-bits, 342 foarpenny-bits and 2d. 

XXXII. (1.) *2442d., 1244d., 4380id. (2.) *£98, 7s. ; 
£144, 18s. ; £99, 8s. (3.) 823s. ; 365s. 2d. ; 203s. 9id. (4.) 
1597Jd., 1095jd., 813Sd. (5.) *£101, 15s. 2Jd. ; £91, 58. 
lOid. ; £71, 3s. 5d. (6.) £38, 5s. 6id. ; £101, 15s. Id. ; 
£20, 13& 4fd. (7.) £205, 14s. 3d. ; ^£203, 2s. lljd. ; £106, 
4s. 8Jd. (a) 166 half-sovereigns, 38. 4J<i. ; 307 half- 
sovereigns, Os. 5id. ; £51, 15s. 3jd. (9.) £71, 16s. 6|d. ; 
762 guineas, 7s. 6fd. ; 1914 guineas, 2s. 3}d. (10.) £649, 
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178. 6d. ; £162, 148. 4d. ; £3735, 11& lid. (11.) 180 
crowns ; 364 hsdf -crowns, 2s. ; 17 half-crowns. (12.) 3 
half-guineas, 8s. 6d. ; 17 half-guineas; £992, 5s. (13.) 
29 guineas, 15s. 9d. ; 79 guineas, 16s. 4}d. ; £93, 9s. 
(14.) £976, 18s. ; 2325 guineas, 15s ; 1043 guineas, 7s. 
(15.) 967 guineas ; 2325 half-guineajs, 9s. ; 213 half- 
guineas, 6s. 

XXXIIL (1.) *6, 8, 11. (2.) 9, 12, 19. (3.) 5, 9, 11. 




XXXIV. (1.) 18s. 4jd. (2.) £20, 2s. lid. (3.) £27, 
78. (4.) £39, Is. 4id. (5.) ^£416, 13s. 4d. (6.) £10000. 
(7.) £468750. (8.) 160. (9.) 31SJ. (10.) 14^. (11.) 
8. (12.) £6, £5, £4, £2. 

XXXV. (1.) *£280, 18s. 8d. (2.) *£304, Ss. 5d. (3.) 
♦£157, lOs. 3d. (4.) £1254, lOs. a^d. (5.) 1962, 168. 9id. 



IJd. (14.) £4638, Ss. 3Jd. (15.) ^£3337, Bs. 11 Jd. (16.) 
£2313, Os. 9d. (17.) £3117, 12s. 8id. (la) £4483, ISs. 
1 Id. (19.) £9981, 198. OJd. (20.) £41508, 98. 7Jd. (21.) 
£46206, 98. 3fd. (22.) *£11582, 78. OJd. f . (23.) £7042, 
19s. 4id. *. (24.) £26741, 28. OJd. ^A-. (25.) £14132, Is. 
lOJd. f (26.) £19141, Is. 4id. h (^ £20529, lis. 32d. M. 
(28.) ifel6009, 78. 2f d. A. (29.) £13613, 48. 9id. 44. m) 



(^.) £16009, 78. 2id. ^. (29.) £13613, 48. 9Jd. 44. cM) 
£32232, lOs. 9^.X. (31.) £4461, lOs. 11" ' " -^^ 
£24904, 19s. 6^5. (33.) £15218, 128. ll£d. 



XXXVI. (1.) £31398, 78. 7id. M. (2.) £32662, 178. 
4id.A. (3.)£5,38.1Ud. (4.) £8, lis. 4|d. (5.) £174, 48. 
(6.) £303, 38. 6d. (7.) £1834, 78. (8.) £1010, 58. 2d. 



(9.) £79, 8s. 8Jd. (10.) £1058, 8s. OJd. (11.) £4847, Is. 
(12.) £12116, 48. 5Jd. 

XXXVII. (1.) *£20, 38. 3d. (2.) *£8, 2s. 2d. (3.) 
♦£889, 68. 3M. (4.) *£258, 28. l^d. (5.) *£4, Ss. lUd. 
(6.) *£176, 198. 2Jd. (7) £308, 28. l|d. (8.) £91, 28. 
9jd. (9.) £78, 178. lOfd. (10.) £287, 198. 2}d. (11.) 
£251, 58. lljd. (12.) £288, 188. Oid. (13.) £78, Os. lOd. 
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(14.) X184, 19b. lOM. (16.) £1902, lis. 4J<i. (16.; 
£796, 18s. lOJd. (17.) £7887, 188. 7id. (la) £4056, 
lis. 6id. (19.) £561, 18s. lOfd. (20.) £7789, Is. lOJd. 
(21.) £7774, 198. 8icL (22.) £2876, 18s. llfd. (23.) 
£8956, 15s. Hid. (24.) £7888, 18s. lOJd. (26.) *£24, 
13s.lOid.^ (26.)£18,28.11Jd.f. (27.) £542, 19s. OJd. A. 



(28.) £672, lis. 9Jd. J. (29.) £8085, Is. lljd. U- (30.) 



£5838, 168. 6Jd.^. (31.) £177, 19s. IJd.^. (32.) £99, 

f34.. 



(34.) £4483,28. 

£773,128. 8id. A. 

' 74d. §|. (39.) 
£21, Os. OJd. i. (40.)" £1, 138. 7d. (41 ) £17, 6s. Ojd. 
(42.) £44, 148. 2Jd. J. 

XXXVni. (1.) £4, 48. @.) £3, 138. 6d. (3.) £5, 
68. \\A, (4.) £4, 148. Sfd. (5.) £62, Os. 3d. (6.) John 
2s. 5Jd., and James £1, 17s. 6jd. (7.) 12s. 4Jd. (R) A 
by £2, Os. Hid. (9.) £49, Os. 4id. (10.) £3, 98. 3Jd. 
(11.) £41, lOs. (12.) Piano £48, 148. 6d. ; stool £1, Ss. 
8d. ; mat Is. lOd. 

XXXIX. (1.) *£178, 148. 8d. (2.) *£192, 168. 7d 
(3.) *£150, 19s. 3id. (4.) *£261, lis. 6fd. (5.) *£193, 
14s. 2Jd. (6.) *£339, 2s. 2d. (7.) £319, 7s. lid. (8.) 
£329, 88. Hid. (9.) £347, 198. 10|d. (10.) £586, 28. 3d, 
(11.) £1191, 88. 4id. (12.) £6748,68. 8id. (13.) £6743, 
128. 2d. (14.) £6929, Is. 3d. (15.) £8977, 17s. Id. 
(16.) £10744, 48. 3|d. (17.) £10387, 2s. 9d. (la) 
£10853, 88. OJd. (19.) £7698, 1 6s. 5id. (20.) £10760, 
48. 6d. (21.) £7890, lOs. 3id. \. (22.) £5588, lis. 3id. ?. 
(23.) £9896, 178. 2M. A. (24.) £9644, 4s. lOfd. \. (26.) 
£7727, 58. 4|d. (26.) £6285, 48. lOJd. A- (27.) £10611, 
138. 8id. ^. (2a) £10193, 168. ll^d.*. (29.) £8786, 138. 
10£d.^. 

XL. (1.) *£948, 98. 5d. ;*£1083, 198. 4d. *£1219, 98. 
3d. (2.) £1478, 128. 2Jd.; £2168, 128. 6Jd.; £2070, 



Is. Of. (3.) £1895, 9s. ; £2527, 58. 4d. ; £3474, 198. lOd. 
(4.) £2421, 168. 3|id. ; £2511, lOs. 3d. ; £2242, 8s. 5id. 
(5.) £2593, lis. lOid. ; £3772, 10s. ; £2750, 158. 7|d. 



(6.) £3236, 78. 3d. ; £4045, 98. OJd. ; £4854, 10s. lOAd. 
(7.) £4943, 48. 9Jd. ; £3774, 168. 9d. ; £4403, 19s. 6|d. 
(a) £6711, 3s. 4id.i £5694. 6s. 6d. ; £8541, 9s. 9d. 
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(9.) £64555, 28. 6d. ; £57382, 68. 8d. ; ^72624, lOs. Sjd. 



(11.) £50410, 138. Iljd. ; £62849, 14s. ; £79216, 168. 
2jd. (12.) £96939, 188. ; £118482, 28. ; £129253, 4b. 
(13.) £47510, 138. 6id. ; £54297, ISs. 4d. ; £61085, 38. 
lid. (14.) £89998, 198. 2d. ; £98998, 178. Id. ; £107998, 
158. (15.) £689698, 198. 2d. ; £758668, 178. Id. ; £827638, 
158. (16.) £24237, 38. 2id. ; £32316, 48. 3d. ; £43088, 
58. 8d. (17.) £58115, 19s. 9d. ; £92985, ll8. 7Sd. 4 ; 
£81362, 78. 7|d. i. (18.) £26903, ll8. 7}d. ^. £41508, 78. 
8Jd. ; £69180, 128. 9fd. (19.) £399244, lOs. 6id. ; 
£651827, 158. lljd. ^ ; £513314, 7s. 9id. (20.) £643355, 
188. 8id. JJ; £827171,188. 4}d. ^; £1102895,178. 9id. ^. 

XLI. (1.) *£336, 188. lOJd. ;*£440, 128. 4id.;*£492, 
98. lid. (2.) £726, 38. Ojd. ; £915, lis. S^d. ; £978, 
148. 6id. (3.) £704, lOs. 0}d. ; £780, 138. 3fd. ; £1009, 
38. 0|d. (4.) £1480, 148. 9}d. ; £1632, 12s. 2id. ; £2164, 
38. 2id. (5.) £2344, 58. 5|d. ; £2942, 168. 2id. ; £3042, 
lis. 3id. (6.) £10957, 158. 7id. ; £11969, 58. 4Jd. ; 
£13992, 48. lOJd. (7.) 1467, 48. 7id. ; £1598, 128. 5|d. ; 
£1949,08. l|d. (a) 2756, Os. llld.; £3115, lOs. 7Jd.; 
£3634, 158. 8|d. (9.) £1728, 88. 4id. ; £4329, 198. IJd. ; 
£10103, 48. 7^. (10.) £4811, Is. 7id. ; £6346, 16s. 5|d. ; 
£7447, 138. 3d. (11.) £6309, 38. 9d. ; £9413, h. ; 
£1573, 138. 9d. (12.) £13358, 12s. 4Jd. ; £13929, 38. 
3d. ; £9915, 13s. 6d. (13.) £19595, 158. 6d. ; £15106, 
178. 6d.; £17372, 188. IJd, (14.) £89329, 7s. lid.; 
£254554, 128. 6d. (15.) £41738, 129. 6d. ; £102047, 48. 
Old. (16.) £62408, 38. 8*4 ; £74138, Ss. 3d. (17.) 
£150203, 58. 7id. ; £216809, Is. 3d. (18.) £131422, 198. 
4d. ; £110924, 128. OJd. (Id,) £102178, 28. 6d. ; £16217, 
28. 6|d. (20.) £139859, 78. 4id. ; £175977, 198. 6d. 
(21.) £997, 38. 25d. J; £1201, 148. OJd. f ; £1355, 28. 32d. f. 
(22.) £2146,88. OMf; £2845,48. 7|d.f; £3044, 178. ll|d.f 



(23.) £5339, 48. 2id. A ; £5812, 6s. lU, J$ ; £6420, lis. 
4id. A. (24.) £32282, 16s. lOid. i ; £16237, 168. lOfd. U ; 
£21059, is. 23d. i. (25.) £32280, 138. 9id. JJ ; £15150, 



138. 9|d. if ; £32388, 138. OJd. ^. 

XLII. (1.) £24115, 28. 2d. (2.) £403, 58. (3.) £15, 
128. 8id. (4.) £644, 98. 3d. (5.) Gained £38, 158. (6.) 
£80, 198. 8Jd. (7.) £69, 78. 6d. (8.) £1225, 17s. 6d. 



ABITHUETIC. 

(12) 

XLin. a.) *ie21. 99. 3d. (2.) *jei8, 78. 41d. (3.) 
•je24,58.61d.8. (t) *£28, 12«. 7d. {5.) "£34,83. SM.i. 
^6.) »£17, Ts. 4M.1. (7.) £17, lOs. 3M.f (8.) £12, ISs. 
ejd. §. (9.) £8, lOa. 8id- aO) ■£8, Ss. 2id. J. (ll.) £10, 
198. Il|d. §. (12.) £10, 198. 9d. (18.) £61, Ba. SM. W- 
(14.) £81, llB- 2|d. f (15.) £71,l4s. 7|d. (18.) *£lii 
49. lOd. + lid. (17.) £58, 108. IM. + 243. (18.) £48, 18s. 
44d. + lid. (19.) £97, 128. + Jd. (2a) £76, 8( "■ 

■ "' ■'^ ^ *£7i. i9i. o*d. M. (r~- 



i)£ . 
£70, 4b. 2Sd. 
0B.8id. ■ " 
£59,58. 



+ liiH. (2& 



. ,^ '22. £51, 5b. 4id. U. 
(2t) jfel2S, 2b. llJd.H. (^) 
£88, 198. Sid. A^. (iff.) *£67, 
■ £89, Os. lid. + 2Jd. *. (29.) 

(30.) £73, 13b. 8§d. + l}d. {^ 

XLIT. a.) *lTs. Ud. ?; *15s, lljd, iV;*l-la l'|d. i. 
rtS.) 10a. 7Jd, U ; 9a, IM. 9 ; 9s. 6|d U. (3.) 89. 2MtV ; 
TB. 6|d. H'; 59. 5id. M. (1) 5". lOid. U: 5b. 34d. i ; 4b. 

A 1^ l}d.S; £2, 88 8M.^a< £^- 1^8. sfd. ^1. (7.) 
£1, I6a. Bfd. « ; £1, 12s. +ad. X, ; £1, 7a. OW. A. 
£1,168. 4id.X; £1, lis. Sjd.i^; £2, Is. efd. J. . 
£16, 198. 5ad.ii; £13, U lOJd.A; £13, 17a. 8M 
(10.) £9, 17a. 73d. M ; £8, O3. 5M. J-^ ; £10, 3a. 3f d. 
(11.) £14, lis. 5911?; £16, 7fl, lOM. 1 J- ; £18, 1^. 
m.U. (12.) £18,13- ' '■■■ ■ "" ■ 



(14.) £79, il8. IHd.M; 
■-■ - (15.) £73, ffa. 



ISs. 5id.J-. (13.) £112. 4a. 6id.|i 
8Sd.|a; £w, m. lid. SK. (14.) £7" 
£70, 15a. lid.i; £69, Ss. 4Jd.i2V 
lk.U: £72,5a. 09d.AV; £00, Us. 3M.'U.' (16.)' £51. 
iSb. !^, ^ ; £63, 59. lid. ,^ ; £56, fla. §5d. HJ-. (17.) 
.£97, I2a. 9|d. iS ; £9, 16a. li± m ; £0, 19b. Ud. im- 
(1&) £87, 128. ll?d.^A; £8, l&s. 3id..fSfe; £0, ITb. 
^" -"" (19.) £:ir, iSa. 3id.^; £2l,5s. 6M.1M; 
■" (20.) £5,14B.9M.m; 10a. 6Jd.|IJSj 

1.) £3, la. 3Sd. ^ ; £2, 2b. 6id. VM ; 

"" ) *£1, 4s. 5Jd. ^JJ ; *18b. 3|d. ||| ; 




XLV. (1.) •£20, la. 11 Jd. -;>. ; *£26,58. ftJA -^ ; *£17, 



jeil, fia. CM. |i. (4.) £19, Is. 4M. M ; 
£14, Ob. VH- (5.) "\%^^\ 



\id.U. (5,1 78, 8 
(6.) £5, 58. 2|d. fj^ ; 



«. (7.) £1, 10s, Oid. Sa ; £1, 5b. ftid. J, ; £1, 2b. 
^ (8.) £2, 189, Sid. flf. i £2, 16». IVd. X ; £2, 4fl. 

(ft) mU : i^--m: i^-m ao^ £3, 8b. 

£1, 98. 4ii.^^: is, 7a. 0|d.^i, ai.) ^62, 




(15.) 



. £2,98. S|d.tt. (12.) 



3^1, 3s. 5id."iV.iV,V (laj 



; £11, 88, ( 

1. MIS i £11, e 

15.) Xl 17b. 5id>I#; £1, Ob. 
= - At," ^^^ j^_ 

I, + R £6, 
I. \ »2s, 75d, + R £,D, 43. lOd. (19.) £1, 15s. 2Jd. 
+ R':£3, 4* 51d. ; £1. Os. Si'd. + E lOs, 9|d, (20.) 17s. 
Md. + R £4, 8a. 2d. ; £1, 28. lOjd. + R £2,ls. lOAd. (21.) 
•£30, 188. 3jd. *S ; ^£24, 4s. 7Jd. -tt i •£20, 178. OJd. Vft. 
(22.) £2, Ob. I04d.^; £1, IV l|d.^; £1, 8b. 
9HMt- <23.) M Sb. eid.HB; £11, Sa. 8?d.4«; 

£10. SIb. iHW- (21) la. iiSiMSf; i«- eja.jfIS; 

la. 3id.m*. (&i.) 3id..AfiiVo; H/fc- (26-)5id- 
+ R £37, 18s. Sjd. T^ ; 2J:f. + R £67, Ib. 9Jd. ^. 

XLTI. (L) •£1, 5b. llM-f. (2.) •£11, 78. lljd.f 
(a) £15, ICs. aid.»i £15, 78. 6Jd.*; £22, 12b. lOid. A- 
(t) £28,78. ll|d. A; £35, 15b. 9Jd. A ; £15.0a. 4M.X. 
(5.) £490, 14b. &d. ; £395, 198. SJd. (6.) £1308, 9a. 2id. ; 
£1399, 18b. 8d. (7.) £879, 28. 7d. ; £984, 14b. gw. 8. 
(E) £2402, 18s. IJd. ; .^£2594, 13b. 9d. (9.) £6347, 8s. 
6d. ; £8017, 16b. Od. (10.) £9350, 14b. 9d. ; £15930, 17a. 
84d.|. (11.) £2859,158. lUd.; £2673, 13s. lid. (12.) 
^7960, 188. Ojd. f ; £8387, 5a. 8d. (13.) £3462, 17b. 5d. ; 
£5777, 68. 9|d. (14.) £10949, 8b. Od. ; £12178, Ib. IIH. 
(15.) £14696, 12a. 7^. ; £27654, lOa. Id. (16.) £25443, 
15b. 7d. ; £44726, 8a. lljd. (17.) £7596, 6fl. 3d. ; £9484, 
18b. Hid. (18.) £682210, 17s. 6od.A.; £1026588, l^i. 
8Bd. **. (19.) £648, 19b. lOJd. A ; £1089, la. IJd. 1|. 
(20.) £2799, lis. llJd.Mi £33719, 14a. OJd. .ft. 

XLVIL (1.) •£87, la. Q^d. ; •£83, 12b. IJd. f ; "£81, 5e. 
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7i<i.i (2.) ^23, 178. 5|d. ^ ; £22, Ub, lOfd.}; £20, 

58.1^. " - -- -. - --^ - ^ -. 

£1,18. 

138. 24d.^ 

(7.) £72, ^8. 8Jd.it; ^58, 48: 9}d.Vy^. (8.) *£62,""68. 

7Jd. + R fd. 4 ; *£59, 128. lOJd. + R l|d. n, (9.) £43. Os. 





lOs. lljd. n ; £48, 98.' 6£d. J}." (13.) £22", 168. l^d. f Jf ; 
£12, 88. 9M. 1^. (14.) £18, 98. 6Jd. -f H Sjd. f ; £15, 
158. 2id. + R SU. f (15.) £89, 2s. 4id. + R 7 Jd. fj ; 
£8, 198. 4id. + R 158. lOJd. gf . 

XLYIII. (1.) *}d.}; Jd.*; Jd.f (2.) 8Jd.*; 
lOJd. * ; 3W. A-. (3.) *178. 1 Jd. f ; 148. 6Jd. ^ ; ik 
105d.A. (4.) £2, 88. 6R?; £4, IBs. 8d.; £6, 78. 
3Jd. A-. (5.) 188.; 88. 4|d.i; l8. 0|d. f (6.) 10a. 
lOJd./,; lOs. ; £3, 58. 4d. (7.) £20771, 58. (a) 
£29261, 2s. Oid. *. (9.) £131, 178. 7Jcl. ^, (10.) £799, 
Is. 55d. f (11.) £14, 178. 3d. (12.) 178. 4Jd. ^. (la) 
£15963, Is. 3Jd. * ; £42076. (14.) £9, 148. 5Jd. ^ ; 12& 
6d. (15.) Is. 8id. A ; £1, 138. lOd. (16.) 58. OJd. fi ; 
-Is. Ud.f^. (17.) ^ ■■ '"^^ ^ " 



15s. Ud. U. (17.) £6, Os. 3id. M., (la) 28. 7i 
(19.) *68. 7id. (20.) £1, 98. 7d. (21.) £1, 28. 9Jd.'][j 
(22.) 10s. lOfd. i, 

XLIX. (1.) *1630|s. ; *714§s. ; *3 189 J sixpences. (2.) 
305f half-crowns; 183X half-sovereigns; £4382194. 
(a) £49070 J; 63734*8.; 56763 Js. (4.) 930J guineas; 
£1025M ; 235Jf half-guineas. (5.) *10d. ; ♦48d. ; *20fd. 
(6.) 213id. ; 216d. ; 75fd. (7.) ll?fl. ; 15j8. ; lis. (8.^ 
llfs. ; 15 js. ; IJs. (9.) 174A- threepenny-bits ; 336f. ; 518 
haif-pence. (10.) ^^,*^J^. (U.) 5^7, A, A- (12.) 
J, A. A- a3.)f,i,|. (14.) 1}^, i«. f (la)A,mA- 

L. (1.) £31, 158. 2Sd. I (2.) 53. (3.) £35, 17s. 7id. 
(4.) 68. lOd. (5.) £73, 3s. Id. (a) j£5, 98. lljd. and 
£4, 10s. (7.) Man's share £3, 48. ; woman's lOs. ; boy's 
5s. 4d. (8.) 5s. (9.) 4id. (10.) 28. 4Jd. (2s. 4Jd. J^). 
(11.) 6 gallons. (12.) 25 lbs. at 3s. per lb. 

LI. (1.) *£635, *£1270, *£3175. (2.) *£360, ♦£240, 
*£180. (a) ♦^nO, 4s. ; *£141, 168. 8d. ; *£70, 188. 4d. 
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(4.) £121, 58. ; £97 ; £323, Cs. 8d. (5.) £223, 138. 44 ; 
£134, 48. ; £111, 168. 8d. (6.) £180, 158. ; £90, 7s. 6d. ; 
£60, 58. (7.) £85, 2s. ; £141, 168. 8d. ; £283, 13s. 4d. 
(8.) £1279, 10a. ; £1919, 58. ; £3582, 128. (9.) £2848 ; 
£4524, 38. 4d. ; £5488, 68. 8d. (10.) £3263 ; £5396, 
lOs. ; £6871, 28. 6d. (11.) £2864 ; £1163, lOs. ; £3826, 
28. 6d. (12.) £7237, 8a. 4d. ; £7901, 68. ; £6094, 138. 
4d. (13.) £37, 28. ; £111, 68. ; £259, 148. (14.) £17, 
98. 64 ; £11. 138. ; £8, 148. 94 (15.) £7, 88. 6d. ; £3, 
148. 3d. ; £5, lla. 4J4 (16.) £12, Is. 44 ; £4, lOs. 64 ; 
£9, Is. (17.) £48, Is. 4d. ; £42, Is. 24 ; £40, lla. IJd- 
(18.) £97, 6s. ; £145, 198. ; £215, 98. (19.) £346, 5s. 
64 ; £461, 148. ; £400, 198. (20.) £1, 178. 5*4 ; £4, 
13s. 714 : £5, 128. 4Jd. (21.) £31, 158. 104 ; £22, 58- 
14 ; £15, 178. 114 (22.) £10, 88. ; £12, 28. 8d. ; £19, 
Is. 4d. (23.) #£520, lOs. ; *£462, 13s. 4d. ; *£433, 15s. 
(24.) *£490, la. ; ♦£534, 128. ; *£501, 38. 94 (25,) ♦£445, 
Is. 8d. ; ^£635, 168. 8d. ; ♦£413, 58. lOd. (26.) ^£2287 
78. ; ♦£3363, 15s. ; ^£4148, 128. 64 (27.) ♦£2404, 8s. 4d. ; 
♦£1901, 38. 4d. ; ^£3047, 98. 2d. (28.) £2189, 4s. ; £2999, 
12s. 6d. ; £3017, 38. 44 (29.) £389, Is. 8d. ; £547, 8s. ; 
£704, 78. 6d. (30.) £1080, 148. ; £742, 68. 34 ; £1059, 
68. (31.) £2445, 14a. 2d. ; £3180, 198. 4id. ; £2433, 68. 
64 (32.) £1955, 38. 9d. ; £2762, 78. 64 ; £1883, 88. 94 
(83.) £3024, lis. ; £1581, lis. 3d. ; £3004, lOs. 4Jd. 
(84.) £3440, 78. ; £2607, 178. 114 ; £944, 148. Z^d, (35.) 
£1543, 7s. 914 ; £2260, 12s. 8J4 ; £826, 2s. 114 (36.) 
£1350, 98..'ftd. ; £1980, ISs. 94; £695, 78. 9id. (37.) 
£3022, 28. 14 ; £2277, Os. 34 ; £1534, 4s. 9id. (38.) 
£1615, 158. ; £2297, 38. 6d. ; £2683, lis. (39.) £2110, 
178. Id. ; £2793, Os. 94 ; £1495, 158. 54 (40.) £1720 
198. ; £2361, 19s. 6d. ; £3072, 6s. (41.) £1868, 48. 7d. 
£1412, 48. 9id. ; £1825, 148. 74 (42.) £2745, 13s. 94 
£3633, 198. 5d. ; £1920, lis. 94 (43.) £2521, 48. 11J4 
£3360, 98. lid. ; £2515, 198. 104 (44.) £1437, 168. 
£1055, 12s. ; £1383, 48. (45.) £1854, Os. lOJd. ; £2594 
5s. 5^4 ; £1669, lis. 3|d. (46.) £1925, Ss. ; £2574 
13s. ; £3225, 198. (47.) £1883, 9s. 44 ; £2838, 58. 4d. 
£2239, Is. 4d. (4R) ^£2760, 7s. 64 ; ^£3197, 68. lOJd 
(49.) £3121, 178. 64; £1902, 5s. (50.) £1790, Ss. 
£4299, lis. 41d. (51.) £1411, 8s. 6|d.«; £3275, 14b 
2|4 T^. (52.) £2499, 28. lOJd. f ; £1956, ISs. 9|4 ^. 
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LH. 

(1.)* ^(2.)^ ^(3.)^ (4.) 

£ 8. a. £ s. a, £ s. a, £ s. d, 

4 9J 17 6 9 9 20 5 

033 030 15 8 37 19 

6 6 2 lOi 7 9* 19 3 

063 034 27 15 10 193 

042 018 230 263 

024 056^ 690 2 16 3 



JSl 6 3^ £1 13 11 £47 Zj £65 15 

(5.) (6.) (7.) ^ ^ (a) 

£ s, a. £ s. d, £ 8. d. £ s, d, 

19 4 6 13 1 3 13 U 

15 14 7 1 1 lOJ 1 15 5 
069 089 113 300 

1 16 3 2 6 1 11 6 1 2 11 
5 3 4 16 1 3 7i 1 19 
2 8 1 10 11 4 

£9 7 10 



£4 9 



9. 




£ 5. 


rf. 


9 


4 


4 


9f 


6 


8i 


3 





9 


9 



£1 13 7i 



\ 



£4 5 ^— - £18 10 4 £9 2 2i 
Dis. 4 3 



^(10-). 


(11.) 


• (12.) 


£ %, d. 


£ «. d. 


£ «. d 


18 2 6 


17 6 


9 2 


5 3 6 


9 


19 12 6 


1 lOi 


8 3 


4 19 


9 


15 9 


4 10 


2 14 8 


17 5 


1 18 


3 12 


9 


I 10 



£38 14 6J £3 16 11 £41 2 4 



Lin. (1.) 3 : 4, 2 : 5, 1 : 2, 1 : 3. (2.) *15 : 26, 11 : 
15, 35 : 34, 603 : 728. (3.) *14 : 19, 3 : 4, 6 : 11, 23 : 40. 
(4.) 6 : 7, 11 : 12, 8 : 7, 9^ : lOJ. (5.) 8:9. (6.) 7 : 3. 
(7.) 11 : 9, 9 : 11. (8.) 3 : 2. (^.) 15 : 19. 



ANSWERS. ai 

LIV. (L) No, 16, 2J. 6|. 4t. (2.) 4. (a) 64. (t) 
B}. (8.) 15. (R)»9. (T) 27. (8.) 6. (9.) 17}. (10.) 
33A-. (11.) 67. (12.) n. :13.) 18. (It) 100. (15.) 
eif. (16.) 16f (17.) *7. (18.) 'M. (1ft) 14. (20.) 



(21.) 25i. (22.) 32. (23.) 4 (24.) 84. (25.) 

m.} fU. %A'H^?%.\^^ ffi' ft 



I H. (37.) *17|«. (38.1 44. (39.) tSSJg. (40.) 
iSTliV- (41-) *jei3, lOa. (42. ! jEI, Sb. 9d. (43.) £2, 68. 
(44) £S. (45.) £2, 17s. Hrf. (46.) £5, 28. 2id. |. 
(47. *5X. (48) 68. (49.) 8^. (50.) *£3, 7b. 63. 
(51. £5, 15b. (SZ.)£2,m.niim- (63.) 3s. (61) 
i7B.0|d.3^. (55.) £3, 188. IJd. iiV. 

LV, (1.) •£2, 178. (2.) *£1, 2b, (3.) £7, 15s. (4.) 
£72. (5.) £8. (6.) 12s, 17.) £5, 17b. 4d. (8.) 8b. 
(ft) £3, 68. (Itt) 374 miles. (11.) 63 days. (12.) 64* 
daj8. (13.) 24 men. (14.) 32. (15.) £6, 13a. 4d. (1ft) 
17. a7.) 88A yards. (18.) 100. (19,) 6i daja. (20.) 
4a. (21.) £1,Bb, 3d. (20.) 19h. 7d. ; 19s. 6d. : ; £470 : 
£468, (Za) £456, (24.) £49500. (25.) 3Ad. (26.) 
£2779, 13b. lOH. (27.) 5s. 71<i. (28.) £221, 16h. 3d. 
(29.) £12, 6a. 8d. (80.) £32, lOs. (31.) £9, 7b. lOid. ; 
£35, 28. 8Jd. S ; £3, 78. 4M. M. (32.) £3. (33.) 7s. 6d. 



LTI. (1.) *£280, 168. (2.) 5 weekn. (a) 560 aorsB. 
(4.) 18. (5.) £1, 1b. 8d. (6.) 270 miles. (7,) 31 weeks. 
(6.) $d. (9.) £666 I3s. 4d. (10,) £1, Ss. (11.) £2730. 



(12.) 16 toD8. (13.) £69, 169. 6d, (14.) 16 montliB. 
(16.) 131 monthB. (IR) £3, 15b. 6id. §. (17.) "" 
2id.f (18) 2 mea (19.) £41, 28. llid.^. 



£68. 18b. Ifd. ♦ ; £146, 3b. 9Sd. iM ; £3, la. IM. 
9a.lljd.ifgt. ^^ "^ ' 

LVII. (1.) 61203. (2.) £582. la. 7id. f. (3.) 7. (4.) 
Horeo £37, 15b. ; cart £12, lOs. ; harnesB £3, 10b. <S.) 
19. (R) 133. (7,) 4b. 6d. (8.) l^d. i. (9.) i. (10.) 
1^. (11.) A, lA, ^2.) 5a. 7Jd. (iS,) £7, fSs. SM. 
+ R m. (14.) 16 dmea. (15.) 9* times. (16.) 128. 
lid. A. (17.) £1317,08. IM. (18,) Id. (19.) £38, Sa. ; 
£S5,Y0«, (2a) ll8.32d.^. (21.) 13. (&) ^. (28.) 



£1. li. 7M. ^. (24.) A. (25.) 8b. 6}d. (28.) lA. 
(21'.) 4, 18A, 4S0ii. (^.) 121%, 71. (29.) ^612, Sl 
IMAf, (30.) A." (31.) 7J diji. (^.) 2J days. (33.) 
2A. (34.) 0*. (35.) 3J d™. (86.) A^ (37.) A- 
(g&) IJ days. (39.i ,1,. (40.) 38 minnt«. (41.) 66 
min. (42.) 30. (43-) £^'^2. 128. 6d. (44.) ^£79, 3b. 4d, 
(48.) 2. (46-) S. (47.) i::i2-!70, 4a. (4&) 320. (Mi) 
5A davs. f50.) 18? dnvB, (6L) 11 mt. of each. (32.) 
9i (53.) A U^. t)hl , 15 17s. 5d. ; and D eaoh ill, 1b. 
Oid. V If B pay foiir parts, A niDBt pay three, and C and 
D «aoh 5 parts. (54.) 10 parta, and lOd. over. (56.) £1. 
8b. ! 198. (56.) £4, 148. 6d. ; £1, 29. 6d. (57.) £2009, 
10s. 9id. A. (58.) £2522, 14«. 9id. A. (59.) ^52, 17s. 
Ojd. (6a) £72, 11a. lOJd.f. (61.) £2450. (62,) ■^. 
(&.) dJa- (64.) 59U. (66.) 30 d™. (66.) 198. 3d. 
(67) 1 man. (68.) IJ llou«. (^) IJd. (70.) M. 
(7L) yV- (72.) Ab 33, 20, 40. (73.) Ab 70, 18, 21. 
(74.) PriM of a Bheep = £2, 5«., ^i^^-JLI = 278. = 
prioe of 8 pg, .-. ^^ " ^I'g^'" " — = 38. fid. = price of a 
faen. (75.) 6d. (76.) Man £8, woman £3, child £1. 
(77.) 60 oranees are worth 30d., .-. JSd. X 24 = le. fid. 
(7&) £12. m.) 5 miles. (80.) £154, 148. 5W. (8L) 
£181, 10s. 9}d. t*. (82.) 72 days. (83.) £74391, 14b. 
10}d. (84.) lOJ days. (86.) A'a £2, 14b. ; B'b £1, 4e. 
(8a) W. (87y2I7. (8a) 3. (88.) 1. (90.) 7. (91.) 



WEIGHTS AND MEASURES, DECIMAL FRAC- 
TIONS, PERCENTAGES, &c. 



LVIII. (1.) *521 lbs. ; *7613 drs. (2.) 4118363 drs. ; 
1232137 drs. (3.) 4123056 drs. ; 54717 drs. (4.) *6 cwts. 
1 lb. ; *2 tons 4 cwts. 1 qr. 19 lbs. 11 oz. (5.) 12 tons 
3 cwts. 2 qrs. 11 lbs. 7 oz. 7 drs. ; 15 tons 13 cwts. 8 lbs. 
loz. Idr. (6.) 13 tons 6 cwts. 2 qrs. 10 lbs. 10 oz. 11 drs. ; 
9 cwts. 1 qr. 25 lbs. 11 oz. 296^^ grs. (7.) 1298 tons 2 cwts. 
105 lbs. 13 oz. (a) 12 tons 11 cwts. 1 qr. 7 lbs. 7 oz. 8 
drs. (9.) 15 tons 1 cwt. 28 lb& 1 oz. 3 drs. (10.) 1 ton 
15 cwts. 20 lbs. 2 oz. 15 drs. (11.) 2 cwts. 2 qrs. 26 lbs. 
1 oz. 13 drs. (12.) 106 lbs. 3 oz. 423^^ grs. (13.) 32 tons 
7 cwts. 3 qrs. 25 lbs. 7 oz. 8 drs. (14.) 30 tons 3 cwts. 2 

SB. 10 lbs. 15 oz. (15.) 214 tons 14 cwts. 1 qr. 4 lbs. 
&) 1583 tons 10 cwts. 23 lbs. (17.) 5 cwts. 81 lbs. 7 oz. 
^^i drs. (18.) 2 cwts. 1 qr. 9 lbs. 1 oz. 12f drs. (19.) 
1 cwt 2 qrs. 18 lbs. 11 oz. 11^ drs. (20.) 21 lbs. 12^f 
drs. (21.) 102 lbs. 11 oz. 14 drs. + R 15 oz. 14 drs. 
(22.) 98 tons 19 cwts. 25 lbs. 11 oz. 9f drs. (2a) 273 tons 
13 cwts. 3 qrs. 2 lbs. 6 oz.2| drs. (21) 4cwt8.2qr8. 51bs. 
7 oz. 12§f drs. (25.) 2 cwts. 1 qr. 16 lb& 13 oz. 8 drs. + 
R 1 oz. 11 drs. (26.) 13|J cwts. ; 54}f lbs. (27.) 47^ 




1 cwt 1 qr. 4 lbs. ; 10 lbs. 2 oz. 14^ drs. (86.) 13 tons 
19 cwts. 1 qr. 4 lbs. 8 oz. (S7.) 4 tons 13 cwts. 3 qrs. 
15 Ibe. 14 oz. 8 drs. (88.) 17 cwts. 16 lbs. 8 oz. 13 drs. 
26lf grs. (89.) 270 tons 15 cwts. 2 qrs. 24 lbs. (40.) 
9 cwts. qrs. 23 lbs. 8 oz. 10 drs. (41.) 4 cwts. 39 lbs. 
5 oz. 8 drs. (42.) 476 tons 7 cwts. 1 qr. 25 Iba 4 oz. 

o 
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(43.) 561 tons 1 qr. 9 Ibg. 6 oz. 5^ drs. (44.) *£3, 168. 
4id. (45.) *J£16, 68. 4Jd. (46.) £11, 3s. 7id.J. (47.) 
£13, 8s. 4d. (4a) £6, Is. 9id.f (49.) £37, 28. 8^. 
(fiO.) £8, 2s. 3i<l. (51.) £25, 10s. llM.f (52) £6, 48. 
lOSd.f (53.) je32, 28. 9Jd.f (51) £4, lOs. llfd. J. 
[55.) £86, 128. Ojd. (56.) 66 cwts. (57.) 29 cwts. 1 qr. 
(58.) 15 cwts. 1 qr. 8 lbs. (59.) 29 cwts. 3 qrs. 24^ lbs. 
(60.) 5 cwts. 9 oz. 3A drs. (61.) 9 cwts. 3 qrs. 26 lb& 
I oz. 3^ drs. (62.) *25 ; 41, 16 : 21, 2 : 3, 27 : 20. (6a) 
♦£3,188.10id.i|. (64.) £2, 15a ljd.j*. (65.) 7 cwts. 
66 lbs. 8 oz. (66.) 4 lbs. 2 oz. 7J drs. (67.) 10 lbs. 2 oz. 
Sa drs. (6a) lis. 6Jd. ^. (69.) 1845 oz. 36055 far., 
and \Wf = 19. (70.) 5 cwts. 9 lbs. 7 oz. (71.) £8, 7s. 
6d. (72.) 5i drs. (73.) £7. (74.) £12, 178. iM-f. 
(75.) £275, 12s. 6d. (76.) £104, 18s. 9id. f. (77.) 5| lbs, 
(78.) 5 tons 4^ cwts. (79.) 209^ lbs. (80.) 3 cwts. 63 
lbs. 9 oz. 9} drs. (81.) 3 lbs. 7 oz. f dr. 

LIX. (1.) *166 oz. 6 dwts. 21 grs. (2.) 17146 lbs. 9 
oz. 8 dwts. 17 grs. (3.) 21593 m. (4.) 29219 grs. (5.) 
Ill lbs. 9 oz. 10 dwts. (6.) 2 lbs. 1 oz. 18 dwts. 21 grs. 
(7.) 34 lbs. 5 oz. 16 dwts. 2 grs. (8.) 9 oz. 17 dwts. 22 grs. 
(9.) 142 lbs. 9 oz. 16 dwts. 3 grs. (10.) 206 lbs. 6 oz. 12 
dwts. 14f grs. (11.) 2 oz. 17 dwts. 5M* grs. (12.) f , 4. 

(13.) im IbB. (14.) ^. (15.) fj. (16.) A: (it) 9 
oz. 12 dwt& (18.) 10 oz. 13 dwts. 8 grs. (19.) 1 lb. 9 
oz. (20.) 4 lbs. 1 oz. 13 dwts. 12 grs. (21.) 6 oz. 18 dwts. 
16 grs. + R 1 dwt 5 grs, (22.) £3, 5s. 7id. (28.) £7, 
16s. 4M. (24.) £9, Is. 6id. |. (25.) 4 : 3, 153 : 154. 
(26.) £8, 10s. (27.) £15, 4s. 8id. (28.) 8228^ lbs. av. 
(29.) 123H4 gra (30.) 13,% oz- a^. (31.) 2 oz. 3 dwts. 
12 grs. (82.) 123je grs. 113^^^ grs. (33.) £13, 19a. 
2|d. ^. (34.) £11, 15s. 7^. (35.) £4, 10s. (36.) £33. 
(ffr.) 3 dwts. 15^ grs. ; SO^^ grs. 

LX. (1.) 2 oz. 3 drs. 1 scr. 14 crs. (2.) 719 m. (8.) 
1867 oz. 4 drs. 2 scrs. 17 grs. (40 2498 gra (6.) 7 Iba 
10 oz. 1 dr. 2 sera 5f grs. (6.) 1 dr. 1 scr. 14}^ grs. (7.) 
1 dr. 1 scr. 12 gra + R 17f gra (8.) ^f^. (9.) 3 drs. 
1 scr. 13^ grs. (10.) 18 oz. A gr. (11.) 4s. IJd. (1^) 
18a IJd. (ia)f. (14.) 17: 19. (15.) 7a 5£d. A. (16.) 
32U gra (17) 42^ piUs. (la) Sxiv. 3iij. Bij. gr. xiv. 
(19.) 2 oz. 7 dra 1 scr. ll^f grs. (20.) la ejd. f. 
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T.yT. (1.) 63 gals. 2 qts. 1 pt. (2.) 1 gaL 1 qt 1 pt. 3 
gills. (3.) 97 g^. 1 qt. 1 pt. 3f Kills. (4.) 1 gal. 1 qt. 
1 pt. 1^ giUs. (5.) 127 gills. (6.) 955 qts. 1 pt. 1 gilL 
(70 190 gak 1 qt J gilL (8.) 5 gals. 1|J pts. (9.) 335 
gak^pt. (10.) 3qtB.lpt IgiU + Blqt. Ipt. Ifgills. 
(11.) 1 qt. 1 pt 1^ gilL (12.) 51f pts. (13.) f. (14.) 
56 : 43. (15.) 1 gaL 1 qt 2j| gills, £2, 14s. (16.) £3, 7s. 
9j<i. (17.) 7s. lid. (la) £17, 9s. l^d. (19.) £3, 68. 
bid. (20.) 82f days. (21.) £6, Os. 6d. (22.) 54. (23.) 
1 lb. 4 oz. (24.) 10s. Sjd. J. (25.) Is. llji H. (26.) 
£1, Os. lOd. (27.) 29 sads. 3 qts. 2 gills, and the other 
32 gals. 3 qts. 1 pt 2 gSls. (28.) ^ gaL 

LXIL (1.) 27 Ids. 2 qrs. 5 bush. 3 gals. (2.) 4191 qrs. 
6 bush. 1 pk. 1 gaL (a) 28 Ids. 3 pks. 1 gal. (4.) 1638 
gals. (5.) 2 bu3i. 3M^ gals. (60 1 Id. 4 qrs. 5 bush. 



2 pks. 1( gals. (7.) 12531- pks. (8.) 2 Ids. 4 qrs. 3 bush. 
2pks.fgd. (90 f aOOli- (11.) ^32, Os. 4id. (120 
£13, la IJd. i. (la) £18, Os. ll}d. ^. (14.) 13 cwts. 
2 qrs. 12 lbs. (15.) £115, Is. 3d. (16.) £l, 2s. 9^. f 
(17.) 14 : 3. (la) 1 Id. 6 bush. 5ii gals., £5, 13s. Ojd. 
||. (19.) 1 qr. 1 bush. 1^ gals. (20.) 4 bush. 4 gaU. 



I 



LXIII. (1.) 1 gal. 1 dr. 35 m. (20 287989 m. (3.) 
14 gals. 3 pts. 5 dris. 38 m. (4.) 4 pts. 18 oz. 1 dr. 49 m. 

6.) 2 pts. 2 oz. 5 drs. 53M m. (6.) 51200 m. (7.) y^. 

8.) 3 pts. 8 oz. 4 drs. 34f m. (9.) 133 pts. 1 oz. 4^ drs. 
(10.) 23 : 70. (11.) 7s. 6^ (12.) £10, 13s, 2f d. (la) 
8 oz. 17^^ m. 

LXIV. (1.) 1 m. 1532 yds. ; 1 m. 733 yds. 1 ft. 5 in. 
(2.) *1759 po. 3 yds. 1 ft 6 in. ; 1578 po. (a) 1 m. 4 fur. 
18 po. 4 yds. 1 ft. 5 in. ; 1 m. 18 po. 5 yds. 6 in. (40 
349091 in. ; 491777 in. (5.) 170424 in. ; 213773 in. (6.) 
33 m. 17 po. 5 in. (7.) 5 fur. 34 po. 4 yds. 5 in. (8.) 
173 m. 20 po. 2 yds. 1 ft 11 in. (9.) 12 po. 2 yds. 1 ft. 
3H ^' (lO.) 12 po. 1 ft 3 in. + R 2 yds. 1 ft 9 in. 
(ll) 2m. 16po. 3i?ds.2ft.8^in. (120 89ch.671ks. ; 
97 ch. 43 Iks. (13.) 4900 lk& ; 6719 Iks. (140 308 yds. ; 
89 ch. 54A- Iks. (15.) 110 ch. ; 17 m. (16.) 247 ch. 
3i Iks. ; 1 ch. 4Ji Ika (17.) 7 ft 9A in. ; 6 ft. 8U in. 
(180 2 a 3^ m. ; 8 ft 3t in. (itf.) 3 ft. 2' 9^^ ; 5 ft 
4' 10^. (20.) 4 ft 7' 6' 4"' ; 6 ft 8' 4" 6"'. (21.) 3^. 
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(22.) 6. (23.) i, f. (21) 1 ft. 3? in. ; 3 yds. 2 in- (25.) 
M- (26.) U' (21^.) 7 m. 6 fur. 35 po. 1 f t. 2f in. (28.) 

2 m. 6 fur. 39 po. 2 yds. 1 ft. 6} in. (29.) 96 m. 7 fur. 
39 po. 4 yds. 1 ft. 8^ in. (30.) 414 ch. 28j^ Iks. ; 96$f Iks. 
(31.) 3 ft. 35 in. (32.) 4 vds. 1 ft 4 in. (33.) £4, 6s. 
(34.) £13, 14s. lljd. i. (85.) lOs. l}d. J. (3a) £1, 2b. 
9Jd.f. (37.) £1, 7s. 6id. |. (38.) £3, Os. 9id. J. (39.) 
H yds. (40.) 176 yda (41.) 41J ft. (42.) 2166 yds. 

(43.) 160 ch. 50 Iks. (41) ^^ = H. (45.) 15 in. 

(46.) 15. (47.) 130 yds. 1 ft. l||f in. (4a) Bs. Ifd. f?. 
(49.) 46 yds. lOJ in. (50.) 17 m. 238 yds. 1 ft (51.) 
825 yds. (52.) 133i in. (53.) 249 yds. 1 qr. 1 nL f in. ; 
120 yds. (54.) 14f in. (55.) 2 qrs. 1^ in. (56.) 3 qrs. 

3 nls. 5 in. (57.) 1955 yds. 1 qr. 2 nls. 1* in. (58.) 3 
nl& + B 8j in. (59.) £3, 5s. did. i. (60.) 138. ^ 
(61.) 33f yd& (62.) £3, 13& 6d. ; 10 suits ; 1 yd. left 

LXV. (1.) 306755 sq. yds. (2.) 595704 sq. yds. (a) 
51653 sq. in. (4.) 66607 sq. ft. (5.) 24334527 sq. in. 
(6.) 549 sq. yds. 5 sq. ft. 122 sq. in. ; 321 sq. yds. 5 sq. ft 
28 sq. in. (7.) *12794 ac. 3 ro. 33 po. 27 sq. yds. 6 sq. ft 
108 sq. in. (8.) 8453 ac. 3 ro. 1 po. 3 sq. yds. 6 sq. ft 
108 sq. in. ; 1430 ac 2 ro. 18 po. 22 sq. yds. 8 sq. ft. 72 
sq. in. (9.) 155 ac 2 ro. 36 po. 3 sq. yds. 2 sq. f t 5 sq. 
in. ; 7744 sq. yds. (10.) 99 sq. ch. 3750 sq. Iks. ; 1 ac 2 ro. 
32 po. (11.) 47 ac. 1 ro. 13 po. 24 sq. yds. 2 sq. ft 36 
sq. in. (12.; 3 ro. 1 po. 25 sq. yd& 1 sq. ft 36 sq. in. 
(laj 117 ac 2 ro. 27 po. 24 sq. yds. 2 sq. ft. 36 sq. in. 
(14.) 6 ac. 34 po. 20 sq. yds. 7 sq. ft 110 sq. in. (15.) 
1 ac 1 ro. 18 po. 22 sq. yds. 2 sq. ft. 126| sq. in. (16.) 20 po. 
17 sq. yds. 1 sq. ft. 37 sq. in. + R 141 sq. in. (17.) 21 ac 
1 ro. 17 po. 23 sq. yda 2 sq. ft 36 sq. in. (18.) *8 sq. yds. 
8 so. ft (19.) ^28 sq. yds. 8 sq. ft. (20.) 3 so. yds. 6 
sq. ft. 48 sq. in. ; 10 sq. yds. 6 sq. ft. 48 sq. in. (21.) 116 




29jt sq. in. ; 4 sq. ft. 40^ sq. in. (26.) *8 sq. ft. 11' 8^ 
(27.) *8 sq. ft 4' 4". (ZS.) 4 sq. ft. 2' 4" 6'" ; 5 sq. ft. 
r l" 9'". (29.) 4 sq. ft. 6' I'' 10'" ; 5 sq. ft. 8' 3" 5'" 
4'\ (80.) *13 sq. ft r V 6'". (81.) *5 sq. ft 9' 6 ''6"' 
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8'^ (32.) 21 sq. ft. 10' l(y ; 10 aq. ft. 4' 10". (33.^ 20 
sq. ft. 11' I"' 11'" 3" ; 2 sq. ft. lO' 3" 5'" 7" 10' 1", (34) 
3 ac. 2 ro. 8 po. (35.) 2904 sq. yds. ; 2420 sq. ft (36.) 
212 sq. yds. 6 sq. ft 27 sq. in. ; 25 sq. yda 8 sq. f t 51^ 
sq. in. (37.) f f. (38.) ^. (39.) 2^ times. (40.) 4 sq. 
mL 510 ac 39 po. 6 sq. ft 108 sq. in.. (41.) 596 sq. mL 
553 ac. ro. 23 po. 18 sq. yds. 8 sq. ft. 22^ sq. in. (42.) 

2 ac. 10 po. 17 sq. yds. 111^% sq. in. (43.) 13 : 11. 
(44.) £156, 9s. (45.) £37, 10s. lljd. (46.) 13s. 8id. J. 
(47.) £1, 2s. 6id. (48.) 126 sq. ft 60 sq. in. (49.) 19*8 
sq. yds. (50.) 132 sq. ft. ; 59 sq. ft. 117 sq. in. (51.) 
720 sq. yds. 36 sq. in. (52.) 17 sq. yds. 1 sq. ft. (53.) 

8 sq. ft 36 sq. in. (54.) 61 sq. yds. 5 sq. ft. 120 sq. in. 
(55) 12 ft 4 in. (56.) 40 yds. 1 ft. (57.) 51* yds. ; 
£16, 14s. 9d. (5a) £10, 5s. lOd. (59.) 74 sq. ch. 1150 
sq. Iks. (60.) 7 ch. 5f Iks. (61.) 4 ac. 2 ro. 8 po. (62.) 
£60, 7s. 6d. (630*45, 15s. (64.) 2916f. (65.) Ij. 
(66.) £281, 5s. (67.) 1 ac. 2 ro. 15 po. ; 3 ac. 30 po. ; 

9 ac. 2 ro. 10 po. ; 38 ac. 1 ro. (68.) 13f ac. (69.) A 
36 ac, B 36 ro., C 36 po. (70.) £500. 

LXYI. (1.) 4 cu. yds. 6 cu. ft 653 cu. in. ; 210 cu. yds. 
21 cu. ft 543 cu. in. (2.) 440012 cu. in. ; 1634305 cu. in. 
(3.) Ill cu. yds. 14 cu. ft 1200 cu. in. (4.) 10 cu. yds. 

25 cu. ft .1527 cu. in. (5.) 424 cu. yds. 20 cu. ft 720 cu. 
in. (6.) 15178 cu. yds. 10 cu. ft. 747 cu. in. (7.) 441 cu. 
yds. 3 cu. ft. 1304 cu. in. (8.) 6 cu. yds. 1505M cu. in. 
(9.) 1 cu. yd. 26 cu. ft 1563 cu. in + B 204 cu. in. (10.) 
21 cu. ft 1162 cu. in. + K 6} cu. in. (11.) 13B cu. yds. 
(12.) A. (13.) f . (14.) 37324J cu. in. (15.) tAtj. (16.) 

26 cu. yds. 372^ cu. in. (17.) 371 cu. yds. 2 cu. ft 259^ 
cu. in. (18.) 21 cu. yds. 6 cu. ft. 1296 cu. in. (19.) £22, 
12s. lOd. (20.) £30, 7s. Id. (21.) £119, 13s. Ijd. (22.) 

3 cu. ft. 288 cu. in. ; 5 cu. ft 720 cu. in. ; 4 cu. ft. 636 cu. 
in. (23.) 7 cu. ft. 768 cu in. ; 4 cu. ft. 496 cu. in. ; 6 cu. 
ft. 655,% cu. in. (24.) 16 cu. ft 3' 2" ; 4 cu. ft 6' 9" 4'". 
(25.) 5 cu. ft 8' 1" &" ; 6 cu. ft 6' 8" 11'" 6". (26.) 5 
cu. ft 3' 6" 5'" 9" ; 18 cu. ft. 3' 10" 9'" 5" 4». (27.) 139 
cu. ft 0' 10". (2a) 8 cu. ft 2' 10" 7'" 10 '^ 10' 8". (29.) 
88 cu. ft 0' 6" 7'" 11" 11' 4". (30.) 29 cu. ft 9' 7" 10'" 
10" 8'. (31.) 103 cu. ft 8' 2" 2'" 5" 2' 4". (320 133 
cu. ft 2' l*' 0'" 6". (3a) 20 cu. yds. 4 cu. ft (31) 4 
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cu. ft. 864 cu. in. (85.) 17 cu. ft. 1200 cu. in. (86.) 15 
cu. jdB. 16 ca. ft. 1485 cu. in. (87.) 16 cu. yds. 17 ca. ft. 
288 cu. in. (8&) 21 cu. yds. 5 cu. ft 396 cu. in. (89.) 
48 cu. ft. (40.) 2 cu. yds. 432 cu. in. (41.) 361 cu. yds. 
3 cu. ft (42.) 50 gaUons. (43.) 1 ft. (44.) 1 ton 9 cwts. 
1 qr. 5 lbs. 4 02. (45.) 864. (46.) 237600 tons. (47.) 2 
ft H in. (4a) 10 ft 

LXVII. (L) 27* 7' 25''; 163005 seconds. (2.) 52* 
16' ; 60*» 23' 17^ (3.) 44*» 42' 17^^ ; 158« 17' 21^ (4.) 
72® ; 78*» 46'. (5.) 3 right angles 30** ; 2 right angles 
81** 49' 5^". 

LXVIII. (1.) Ill d. 22 h. 8 m. 18 sec. (2.) 96306300 
sec (a) 83809843 sec. (4.) 43 yrs. 184 d. 18 h. 66 m. 
(6.) 219 d. 19 h. 3 m. 7' + R 2J sec. (6.) 6 yrs. 216 d. 
20 h. 36 m. 39ff sec. (7.) 18 yrs. 69 d. 21 h. 3 m. (a) 
501 ; B 2 h. 24 m. (9.) 654^: m. (10.) ^. (11.) 21 
h. 20 m. (12.) 3 vrs. 249 d. (18.) M, lis. 8d. (14.) 
£2, 12s. OJd. f . (15.) £57, 13s. 9d. (IR) £466. (17.) 
257. (la) 392. (19.) 854. (20.) 18 m. 11 sec. past 12. 
(21.) 5376600 sec. (22.) 1 d. 6 h. 40 m (23.) 20 m. 
(24.)7Jh. (25.) 7.35 A.M. (2a) £5, I58.6jd.^. (27.) 
25 m. 42f sec. to 9 A.M. 

LXIX. (1.) 1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 
41, 43, 47, 63, 59, 61, 67, 71, 73, 79, 83, 89, 97. (2.) 2* X 
7», 3* X 11', 2* X 3" X 5", 2 X 11" X 13, 2» X 7* X 11. 
(a) 3» X 6* X 7*, 2- X 3* X 5*, 3' X 5 X 7«, 2* X 3 X 
7' X 13". (4.) 3* X 5* X 7 X H, 2 X U" X 17 X 19, 
2» X 3* X 7 X 11, 3* X 5 X 7». (5.) 2» X 3* X 7, 3" 
X 5« X 11*, 7" X 11» X 13, 11* X 13* X 29. (6.) 1452, 
2352. (7.) 126, 350. (a) 84, la 

LXX. aO *12. (2.) *16. (a) *17. (4.) 7. (5.). 9. 

(a) a (7.) 9. {S^ 49. (9.) 36. (lo.) 1. (ii.) 6 (12.) 

18. (18.) 2a (14.) 56. (15.) 3. (la) 1. (17.) 11. 
(la) 9. (19.) 13. (20.) 23. (21.) 24. (22.) 1145. (23.) 
la (24.) 89. (25.) 1. (26.) 23a (27.) 73. (2a) 11. 
(29.) 62. (80.) 111. (81.) 3. (82.) 4. (88.) 6. (84.) 
241. (35.) ♦2« X 5 X 7 = 140. (36.) 2 X 3" X 11 = 
198. (37.) 3» X 6 X 7 = 945. (88.) Reduce to C. D. ; 
find Q. C. M. of the numeratorSy and under it place the 
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C. D., f j, |. (89.) 640 s= 2' X 3» X 5. Arrange the 
prime factors as follows :-^ 

1,2,4 
1, 3, 9, 27 
1,5 

Multiply each number in the second line by each number 
in the furst, and then each product by each number in the 
last line. 1, 2, 3, 4, 6, 6, 9, 10, 12, 15, 18, 20, 27, 30, 36, 
45, 54, 60, 90, 108, 135, 180, 270, 540. (40.) 1, 7, 13, 49, 
91, 169, 637, 1183, 8281. 

LXXI. (1.) *3a (2.) *84. (8.) 336. (4.) 216. (5.) 
^360. (6.) 26852. (7.) 188575. (a) 118902. (9.) 38420. 
(10.) 127842. (il.) *72. (12.) *252. (13.) 2772. (14.) 
2340. (15.) 630. (16.) 912. (17.) 144. (18.) 25200. 
(19.) 55419. (20.) 270270. (21.) 55440. (22.) 25200. 
(23.) 10080. (24.) 6300. (25.) 49680. (26.) 122100. 
(27.) *2» X 3 X 5- X 7* = 29400. (2a) 2» X 3» X 7 
X 11" X 13 = 2378376. (29.) 2' X 38 X 5" X 7" X 
11 X 13 = 18918900. (30.) Eeduce to C. D. ; find the 
L. C. M. of the numerators, and under it place the C. D. 
77. (31.) 132. 

Lxxii. a.) *«. (2.) *M. (3.) m m (4.) 

jjU^. (9.)*«^. (15.) ^^^-y ^ -\ 

(10.) *«^>y«> . (la) ^'^^^f'^ . 

12, 10, 15, 14 ,,„x 42,36,88,10 





(11.) --■->" . (17.) « . 

/10\ W, 100, 72, 40 ,,Qx 8482, 5940 , 8675, 4095 

K^J 120 • \^^) mTo • 

(13.) H42,44,2ft ^gv 81, 180, 48, 40, 150 

,,-^v 4000, 700, 110, 18 ,Qn\ 204, 160, 27 0, 808, 176 

v-*"*-/ ioooo • v«Wv $20 

78^; 278fJ. (&) 5M; 49|. (25.) 204}- 



28016{J. (26.^ J^, yiAr,_^, HJ. (27.) 2121 



67056H. (28.) 2000tJ7t, M- (29.) 11^, 3L 
(30.) 3^, 8M. (31.) 24J, ^. (32.) ^, X. (._, 
21ft, 47|M. (84-) 32^- (80-) 361tf (36.) Multiply 
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the N. by 2, and if the product be greater than the D., 
the fraction must be greater than one-half. 1st and 3d. 

(37.) 2d and 3d. (38.) M = ^^ ^ ^''^ - 349 x^^ 

~ 1 8 



Sill - -'- 409 x:^ 10 

= 10 ' Neglecting JJf , the required fraction is ^. 

(39.) M- (40.) H- 

LXXIIT. (1.) 106. (2.) 3^. (3.) 2J. (4.) 2§i hours, 

43i^ miles from Edinburgh. (5.) £6, 6s. 2fd. |^. (6.) 

15 cwts. 2 qrs. 12 lbs. 1 oz. SA drs. (7.) £25, 4b. (a) 

12oz. 411gr8. (9.) A. (10.) 432. (11.) 13s. 3id.^. 

(12.) 5 in. (13.) 12 ft. lOf in. (14.) 147 ac. 38 po. 17 

sq. yds. 4 sq. ft. 72 sq. in. (15.) f (16.) £860. (17.) 

lid. (18.) 1206f oz. av. (19.) £63, Is. e^d.^^. (20.) 

£116, 6s. IJd.^. (21.) 42 farms, each containing 42 

acres. (22.) Id. (23.) 30 ft. (24.) 189. (26.) 2621. 

(26.) 8A daya (27.) IJJ hours. (28.) Sj^. (29.) 6. 

(30.) j||. (31.) 60 miles. (82.) 252. (33) f (34.) 

24 : 35. (35.) 2-A days ; 1 Jf days. (86.) 36 men. (37.) 

£13, 16s. 6d. (88.) Is. 6d. (39.) £2, 12s. 6d. (40.) 

£6, 12s. 6d. (41.) 16. (42.) £36, I7s. IJd. f (43.) 82 

times; 1 giU. (44.) 409 gals. (45.) 41 gals. (46.) 

^yyV- (*'''•) ^6> 2s. 6d. (48.) 19 cu yds. 16 cu. ft. 1636 

cu. m. (49.) 80 yds. (50.) 6 d. 18 h. 45 m. (51.) 98*» 

10' 8" ; 8*» 10' 8". (52.) \. (53.) £519, 15s. (54.) £460. 

(55.) JIf (56.) After 2 minutes. (SI.) ^. (58.) 30 ft. 

2^ in. (59.) 288, 744. (60.) £876. (61.) 1 yard. 

(o2.) 9i^ days. (63) JJ more. (64.) He forfeited £l, 

and lost every idle day ^. He was therefore idle 6 days. 

(65.) Man's share lis. 2|d., woman's 3s. 2^., and boy's 

lid. (66.) 461t^ grs. (67.) 23J^. (68.) £360, 148. 

(69.) 74 ac. 1 ro. ; A 110 days,B. 99 days, and C 90 days. 

(70.) 676 lbs. (71.) 1 cu. yd. 19 cu. ft. 763MJ cu. in. 

(72.) 11 St. 6 lbs. (78.) 16s. 4Jd. A-. (74.) 2f days. 

(75.) 12^. (76.) 10 ft. 4? in. (77.) 5s. lOd. (78.) 

^}. (79.) 88. (80.)3468J. (81.) 48. (82.) 6|^ minutes 

past 1. (83.) 27^ minutes past 2. (84.) 8 minutes. 

(85.) 49^ minutes past 3. (86.) 9 a.m. (87.) 8 men. 

(88.) 4lX, 48A. (89.) £770 ; 4id. per £. (90.) 80 

florins. (91.) He lost f + f of i X f = J. .-. £133 = 



i, and he lost £931. (92.) £7, 178. 6d. (93.) 6Jd., 98. 
(91) £28, 9s. 4jd. i^. (95.) 47'f | cu. ft. (96.) 12 cu. ft. 
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LXXIV. (1.) :fe + t8u = -76, A + T^ + Tiftnr = 
•911, x8xy + Y^ = '084. (2.) 7 tens, 6 units, 4 tenths, 
5 hundredths ; 8 nundredths, 7 thousandths ; 1 hundredth, 
9 thousandths, 1 hundred-thousandth. (3.) None. (4.) 
4-5, 6-9, 46-3, 672, 7*4, 1-45, -29, '08. (5.) -9, 72, -083, 
•0017, 1^1, •Oil, -101, -Oil. (6.) '4, -05, -003, -000006, 5-7. 
(7.) -69, -083, -000143, '000000000018, -000000000000000647. 
(8.) ♦-345, -003005, -206017. (9.) 400*500001, 1502*500013, 
-001001000001000011. (10.) ^17, *170 ; -19, 19. (11.) 
8917, 891700 ; 1-89, 189. (12.) 6, 109, -81. (13.) *8-9, 
*-89 ; -64, -064. (14.) '006, -0006 ; ^0016, •OOOOia (15.) 
•01037, ^001037 ; ^00450013, •0000460013. (Id) ♦t, *A, 
^, 7f, 2J, A. (17.) j^, li«JTr,31^, 3|4, ^, 39|. 
(180 L ^, TdW, lih^ 1^, lOxiiy. (19.) 1-45326, 
1^4633, 1^453, 1-45, 1-5 ; '89721, -8972, -897, -9, -9. 

LXXV. (1.) ♦63-9913. (2.) 285-21044. (3.) 120-343- 
2123. (4.) 484-7673. (5.) 266949. (6.) 137*3853. (7.) 
340-31941. (8.) 7287-12045. (9.) 99756^56691. (10.) 
753-33258. (11.) 1096403*34804. (12.) 75333-33258. 

TiXXYI. (1.) *8-0322. (2.) ♦2-066. (3.) ♦-98951. (4.) 
146-4927. (6.) -18313. (6.) 682-317. (7.) -82646. (8.) 
-01236. (9.) 645-43329. (10.) -00099. (11.) 63208*27854. 
(12.) 9-6003. (13.) 20-3847. (14.) 616-0077. (15.) 644- 
3-643, (16.) 1110-8889. 

LXXYII. (1.) ♦42-84, *91-3. (2.) 7-32, -02912. (3.) 
4-536, -4752. (4.) -5817, •00000108. (5.) 150-85, 309-96. 
(6.) 3-2627, 2310-5083. (7.) 9-11275, 20-8025. (8.) '017- 
085,3-013516. (9.) 1-030301, 14166-950625. (10.) 1*4641, 
4-004001.^ (11.) -001030301, 19-4481. (12.) 2-43183, -300- 
699. (13.) 220-593. (14.) -037. (15.) '009. (Id) 129- 
703^7295. (17.) 133-3359. (18.) -2146, 2-0401. 

LXXVIIL (1.) ^-0917, ^9-17, ^917. (2.) 9-957, 99-57, 
995-7. (3.) -02, 2000. (4.) 6-83, •Oia (5.) 446-1624, 
•9863. (6.) 30^125, '129631. (7.) ^028160, 2816051437. 
(8.) -087042, -870429. (9.) 2^482342, 3-952432. (10.) 
•009200, -423537. (11.) 2-03676, -98225. (12.) 4805-38- 
461, 14^10089. (13.) 3-3102, 1-7998. (14.) -00;J9, -0612. 

LXXIX. (1.) ^-6, ♦•16, ♦•048. (2.) 7^125, ^8, 2^76, 
4-626, -4. (3.) 6-1875, -2384, -30625, 13-3515626, 8-6875. 
(4.) 194-3173828126, 306-0008, 31-00496, 8-14 (5.) 33- 
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•515625, 2-26, 1-875. (d) -786, 3*05, 13-8. (7.) '1, -7, '5. 
(8.) -25, 6-768, 1-8. (9.) *-6, *-6, *-83, *-916, *-8i. (10) 
•15, -596, -873, -2027, -6732. (11.) -0594, -61788, 
•63837, -66395, 1-20664 (12.) 1-512820, -5540, 1594, 
2-095238, 4-40714285. (18.) 167196, 83-730. (14.) 61-3, 
•372, -497630331753554502369668246446. (15.) 12-428- 
571, 1-16, 5-65476190. 

S 3^, 1^- (6.) 6M, 3tyir. 39H- The rule may 
ained as follows : — ^Let S. = the series. 

100000 S. = 34671-671671, &c. 
100 S. = 34-671671, &c. 

.-. 99900 S. = 34637 
, Q _ 34637 
*^^ ^- "~ 99900 ' 

LXXXL (1.) *32-985. (2.) 24-7200. (8.) 39-6404. 
(4.) 100-6988. (5.) 494-1609. (6.) 51-6967. (7.) 99- 
572-1284. (8.) 49-5065. (9.) 10-8946. (10.) ♦28-803- 

858767. (11.) *95-9874i. (12.) 41-3407i278. (la) 

612-227548980875713. (14.) 129-03066378. (15.) 236- 

•621078910. 

LXXXII. (1) ♦11-6407. (2.) 4-1141; -2325. (3.) 
1-6030 ; -0060. (4.) 8-4327 ; -6654. (5.) '01235 ; -81318. 
(6.) -000001. (7.) -9878 ; 57-3030. (8.) 4-1533 ; 2-0875. 

(9.) ♦3-410526799. (10) *1-13221130. (11.) -00000455 ; 

1 -000600728. (12.) 45-2079648557 ; 3-84754282351914. 

liXXXIIL (1.) ^-296. (2.) ♦•Oe ; ^1-36. (8.) -16 ; 

-146. (4.) 5-28 ; 6*16. (5.) 3-691358024 ; 4-966228. (6.) 

•123456796 ; 2-3691358024. (7.) -528; -11427. (8.) -31826; 

3-686580. (9.) ♦l-40'7 ; ♦1-382926. ^ (10) '4 ; 6. (11.) 

•074 ; -6. (12.) 2 ; -6. (18.) -85189 ; -5580853. (14) 
•99854; 1-00146. (15.) 1-10204; 1-23469. (16.) -73770; 
2-00840. 



ANSWERS. 33 

LXXXIV. (1.) -15. (2.) 1-5126 (3.) 1-716. (4.) 
•783. (5.) -96875. (6.) -49794. (7.) '081819. (a) 
29-4839d. (9.) 22-38582. (10.) -29411..., '76271..., 2-32558. 
(IL) 21-876. (12.) -27393.... (13.) 1-6 days. (14) -75. 
(15.) 68-8882. (16.) 106-9464683. (17.) *13-75. (18.) 
•001, -12. (19.) *4. (20.) 9. (21.) 100-8. (22.) -2 ; 
•012. (23.) 1-3 ; 28. 

LXXXV. (1.) ♦£•8197916 ; *-416. (2.) -075416 ; 
•6194. (a) -4732142857 ; '263811.... (4.) -168730 ; -48. 
(5.) -16 ; -033067.... (6.) -6 ; -384259 ; -16962. (7.) *58. • 



15s. ; 2s. 10|d.J;£6, lis. 6d. (a) J2, 9s. 8fd. -^ \ 
*£3, 6s. 5|d. ^ ; £1, Os. IM. I. (9.) 10s. 5id. JJ ; *9s. 
OJd.^^; £1, 12s. 8d. (100 *4, 4s. 7d. ; 13s. 52d.f ; 



♦£17, 4s. 5Jd. i. (11.) ^5, 16s. 6id. | ; £4, 7s. 4Jd. fi. 
£2, 9s. Ifd. ^, (12.) 26 lbs. 3 oz. 6^ drs. ; 4 oz. 4 dwts. ; 
4 gals. 1 qt. 1 pt 2f gills, (la) 1 sq. po. 11 sq. yds. 6 sq, 
ft- 130|Mr sq. in. ; 53' 49^' ; 1 ton 7 cwts. 12 lbs. 7 oz. 
1} dr. (14.) 1 oz. 3 drs. 1 scr. 13^ grs. ; 1 yd. 2 ft. 3^ 
in. ; 9 cu. ft. 1555J cu. in. (15.) 3 yrs. 167 d. 18 h. 3 m. 
38A^ sec. ; 1 cwt 2 qrs. 23 lbs. 12 oz. 6|% drs. ; 2 lbs. 
9 dwts. 14f grs. (16.) 10 gala l\ gills ; 3 sq. ft. 103^ 
sq. in. ; 18 cu. ft. 1382f cu. in. (17.) 4 right angles ; 
63 d. 19 h. 5 m. 27A sec. 

LXXXVI. (1.) *7500 c. ; *74000 c. ; 890 decimes. (2.) 
740 dimes ; 1600 c. ; 8910000 mils. (3.) 420 fl. ; 1900 c; 
6000 mils. (4.) 61000 millim. ; 1000 metres ; 3000000 
centim. (5.) 310 deciar. ; 400 deciar. ; 11000 centiar. 
(a) 60 decist. ; 500 decist. ; 100 st. (7.) 500 centil. ; 30000 
decil. ; 20000 lit. (8.) 11000 millig. ; 210000 centig. ; 610- 
000000 millig. (9.) *7 fr. 9 d. 6 c. ; 87 fr. 6 c. ; 83 fr. 2 d. 
(10.) $8, 9 d. 7 c. 6 m. ; $4, 9 c. ; ^76, 4 d. 1 c. (11.) £7, 
6 fl. 7 c. 3 m.; £8, 9 fl. 6 m. : £64, 1 c. (12.) 89 m. 7 
decim. 6 centim. 1 millim. ; 7~Kilom. 6 hectom. 4 dekam. 
2 m. 3 decim. 9 millim. ; 1 myriom. 8 kilom. 7 hectom. 6 
dekam. 4 m. 3 decim. 2 centim. 1 millim. (13.) 7 a. 6 
deciar. 8 centiar. ; 7 dekar. 6 a. 4 deciar. 2 centiar. ; 4 
hectar. 2 dekar. 8 a. 1 deciar. (14.) 87 st. 6 decist ; 74 
dekast. 9 st. 3 decist. ; 40 dekast. 9 decist. (15.) 8 lit. 4 



34 PRACTICAL ARITIQiETIC. 

deciL 2 centil. ; 1 dekaJ. 7 lit. 6 decil. 4 centil. 2 millil. ; 
1 kiloL 8 hectoL 9 dekaL 7 lit 8 decIL 4 centil. 9 millil. 
(16.) 7 gr. 6 decig. 4 centig. 9 millig. ; 89 hectog. 7 dekag. 

6 gr. 4 decig. 2 centig. ; 76 kilog. 9 gr. 1 decig. 2 centig. 
(17.) *8 fr. 19 c. ; *7 fr. 8 c. ; 80 fr. 60 c. (18.) $8, 96 c ; 
$76, 40 c ; $700, 30 c. (19.) £89, 60 c. ; £70, 90 c. ; 
£9, 67 c. (20.) 89 m. 600 millim. ; 7 kilom. 600 m. ; 7 
myriom. 3000 m. (21.) 7 a. 60 centiar. ; -809 hectar. ; 7610 
a. (22.) 4 8t. 20 centist. ; 50 st. 60 decist. ; 4 dekast. 20 
deciflt. (23.) 8 kiloL 100 lit. ; 790 kilol. 600 lit. ; 849 lit. 
600 miUa. (21) 86 kilog. 100 gr. ; 7 kilog. 640 gr. ; 8 
gr. 400 millig. (26.) 6 fr. 20 c. ; 31 fr. 9 c. ; 46 c. (26.) 
$81, 40 c. ; $960, 9-6 c. ; 61*4 c. (27.) £7, 64 c. ; £8, 
64 c. ; £83, 10 c. (2a) 6 m. 830 millim. ; 711 m. 1 decim.; 
8030 met. (29.) 7 ares, -1 deciar. ; 6 dekar. 10*3 deciar. ; 
71 ares, 3 centiar. (30.) 3 st. *3 decist. ; 3 st 3 decist. ; 
•33 st (31.) 1 lit. 70 centa ; 1 lit 7 centiL ; 100 dekaL 

7 lit (32.) 7 dekag. 60 decig. ; 10 hectog. 7600 centig. ; 
1 kUog. 89-763 dekag. (33.) *302 fr. ; 16-6 fr. ; 51*07 fr. 
(34.) $3-05, $119-003, $7-63. (35.) £325 ; £6*06 ; £3-25. 
(36.) 1-002 kilom. ; 3-1053 kilom. ; 1*030065 myriom, 
(37.) 31-2 ares ; 1*048 hectar. ; 340-7 ares. (38.) 1*108 
St. ; 30-4 St. ; 10*01 st (39.) 3000*003 lit ; 2130*2 lit ; 
10*31603 kilol. (40.) 1130-6 dekag.; 12*03 quintals; 
102*009 kilog. 

LXXXVII. (1.) ^2133 fr. 71 c. (2.) 8357 fr. 23 c. 
(3.) $923, 21 c. (4.) $484*335. (5.) £974, 9 fl. 4 c. 9 m. 
(6.) £14*4. (7.) 81 met 1 decim. 6 centim. (8.) 108 
hectom. 2 dekam. 3 m. (9.) 43 myriom. 7 kilom. 1 
dekam. 4 m. 6 decim. 2 centim. 3 millim. (10.) 38 hectar. 
5 a. 6 deciar. 2 centiar. ^11.) 701 hectar. 6 dekar. 3 a. 
5 deciar. 9 centiar. (12.) 77 dekast. 6 st. 8 decist. 7 
centist. (13.) 315 st. 2 decist. (14.) 734 lit. 7 decil. 6 
centiL 6 millil. (15.) 1278 hectoL 1 dekal. 8 lit 3 deciL 
7 centil. (16.) 1045 gr. 1 decig. 8 centig. 5 millig. (17.) 
158 kilog. 8 hectog. 8 dekag; 8 gr. 9 decig. (18.) 2266 fr. 
70 c. (i9.) $13, 83 c. (20.) 67 quintals 92 kilog. 3 
hectog. 3 dekag. 3 gr. 3 decig. 3 centig. 3^ millig. ^1.) 
52 hectom. 1 dekam. 1 decim. 3 centim. 3^ millim. 

LXXXVIII. (1.) *230 fr. 94 c. (2.) 6 fr. 8 d. 6 c. 
(3.) $2, 95 c. (4.) $7*96. (5.) £45, 28 c. 6 m. (6.) 9 fl. 
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3 c. (7.) 8 m. 7 decim. 5 centim. (8.) 3 dekam. (9.) 

23 dekar. 8 a. 3 deciar. 5 centiar. (10.) 60 hectar. 4 
dekar. 6 ares. (11.) 1 lit. 4 decil. 9 centil. (12.) 5 kiloL 

3 hectol. 8 dekal. 8 lit. (13.) 5 decig. 8 centig. 1 millig. 
(14.) 459 hectog. 4 dekag. 1 gr. 1 decig. 5 centig. 4 millig. 
(15.) 1 dekast. 7 st. 6 decist. 6 centist. (16.) 21 milliers 

1 quintal 85 kilog. 7 hectom. 6 dekam. (17.) £199, 8 fl. 
8 c. 5 m. (18.) 78 fr. 98 /«^ c. (19.) 7 fr. 70 c. (20.) 
52 hectar. 9 dekar. 1 are 9 deciare 4 centiare. (21.) 21 
met. 50 centim. 

TiXXXTX. (1.) ♦333 fr. 27 c. ; 407 fr. 33 c. ; 925 fr. 
76 a (2.) 91353, 24 c. 8 m.; $2029, 87 c. 2 m.; $6089, 
61 c. 6 m. (3.) £830, 5 fl. 5 c. ; £3203, 5 fl. 5 c. ; £11865. 
(4.) 248 met. 6 decim. 1 centim. 6 millim. ; 1243 met. 
8 centim. ; 524 met. 8 decim. 5 centim. 6 millim. (5.) 
762 dekar. 8 ares 6 centiar. ; 1248 dekar. 2 ares 2 deciar. 

8 centiar. ; 27738 dekar. 4 ares. (6.) 381 dekast. 8 st. 

4 decist. ; 1336 dekast. 4 st. 4 decist. ; 1177 dekast. 3 st. 
4 decist (7.) 558 lit 2 deciL 9 centiL 6 millil. ; 62808 
lit 3 decil. ; 29380 lit 3 decil. 2 centil. 7 millil. (R) 
33888 gr. 5 decig. 9 centig. 6 millig. ; 43571 gr. 5 centig. 

2 millig. ; 603770 gr. 2 decig. 9 centig. 2 millig. (9.) 66 
qnintals 4 myriog. 1 kilog. 8 hectog. 3 dekag. 3 gr. 3 
decig. 3 centig. 3| millig. (10.) 166 fr. 8| c (11.) 225 
fr. 32 c. (12.) 561 fr. 60 c. 

XC. (1.) *120 fr. 2d. 0| a ; 80 fr. 1 d. 3^ c. ; 30 fr. 
^. (2.) $21, 21 c. IJ m. ; $17, 35 c. 4A- m. ; $3, 97 c. 
7X m. (3.) £67, 5 fl. 5 c. 2Jm. ; £39, 4fl. 5^<^ m. ; £8, 
4 fl. 4 c. 4^ m. (4.) 5 decmi. 3 centim. 9^ millim. ; 9 
centim. 7-^ millim. ; 1 decim. 3 centim. 8§^ millim. (5.) 
34 ares 1 centiar. 7ijV]^iUi^^* i 1-0 ares 2 deciar. 5}milliar. ; 

24 ares 8 deciar. 2 centiar. 3^ milliar. (6.) 1 dekast. 
6 st. 7 decist. 9 centist. + ^ decist. 2 centist. ; 1 st. 5 
decist. 9 centist. + 6 decist. 7 centist. ; 1 st. 5 decist. 6 
centist. + ^ s^ 3 decist. 6 centist. (7.) 5 lit. 9 decil. 7 
centil. 1 millil. + *^ centil. 6 millil, ; 1 Ht 1 deciL 1 centil. 

9 milliL + 3 deciL 1 centiL 9 millil. ; 6 decil. 3 centiL 5 
miUiL 4~ ^ decil. 9 centil. 2 millil. (8.) 1 dekag. 8 gr. 
8 centig. 5 millig. + 6 millig. ; 1 dekag. 5 gr. 7 centig. 1 
millig. + 2 centig. 8 millig. ; 1 dekag. 3 gr. 8 decig. 1 
centig. 5 millig. + ^ centig. (9.) 7 hectog. 4 gr. 7 decig ; 
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1 kilog. 1 hectog. 7 dekag. 4 gr. 5 decig. ; 7 hectog. 9 
dekag. 1 gr. 7 decig. 9 centig. 7 millig. + 6 decig. 7 centig. 
(10.) £1483, 6 fl. 5 c. (11.) 1378 met. 4 miUim. (12.) 

2 dekal. 6 lit. 3 deca 7^ milliL (la) 6 at 2 decist 6 
centiflt (li.) £3, 3 fl. 4 c. 7H ^- (15.) Man'a share 
$6, 38 c. 6} m. ; woman's share (3, 19 c. 3^^ m. (16.) 
Man's share ^24, 8 c. 5f m. ; woman'sshare $8, 2 c 8f m. ; 
boy's share $4, 1 c 4f m. 

XCT. (1.) 3. (2.) 4J. (8.) f (4.) ^-, (5.) -64272. 
(6.) -09912. (7.) :A, T^. (8.) 8 d. 5^J c. ; 8 hectog. ; 8 
hectol. 3 dekaL 3i^ lit. (9.) 16733^ times. (lOL) 36 
quintals 10 kilog. 1 hectog. 5 dekag. 2 gr. (11.) 19 sq. 
met. 4 sq. decim. ; 9 sq. dekam. 62 sq. met. ; 13 sq. 
hectom. 67 sq. dekam. 82 sq. met. (12.) 25 cu. met. 440 
cu. decim. ; 198 cu. dekam. '536 cu. met. ; 161 cu. hectom. 
298 cu. dekam. (18.) 171*36 hectar. (14.) 21 cu. decim. 
952 cu. centim. (15.) 245 fr. 34 c. (16.) 6 kiloL 5 hectoL 
5 dekal. 2 lit. (17.) 36 fr. 7 c. (18^ 21 m. 49^ sea 
past 12 noon. (19.) 416 fr. 66§ c. (20.) 114 fr. 80*4 c. ; 
£18, 1 fl. 4 c. 1 m. ; $143, 36*15625 c. 

XCII. (1.) *£17, 9 fl. 1 a 7 m.; £540, 8 fl. 7 c. 6 m. 
(2.) £9, 5 fl. 7 c. 3 m. ; £11, 5 fl. 4 c. 9 m. (a) £25, 9 fl. 
2 c. 9 m.; £311, 8 fl. 7 c. 7 m. (4.) *£16, 158. 7id. ; 
£250,168. 8id. (5.) £l6. Is. 2id. : £25, 168. 2d. (d) 
£36, 158. 7id. ; £160, lOs. 2id. (7.) ♦1258 fr. 90 c ; 
1281 fr. 90 c. ; 1257 fr. 92 c. (8.) ♦£3, 10s. lid. ; 14s. 
2d. ; £22, 4s. 9id. (9.) *f 204, 80 c. ; $772, 47 c. ; $2191, 
61-5 c. (10.) *£14, Is. Ud. ; £31, 7s. 9f d. ; £14, Os. 8Jd. 
(11.) ♦SO yds. 10 in. (12.) *8 kilom. 2 dekam. 8 m. 4 
decim. 3 centim. 2 miUim. (13.) 11 tonnes 530 kilog. 9 
hectog. 6 dekag. 6 gr. 6 decig. (14.) 10 lbs. 12 oz. 12 drs. 
(15.) 136013. (16.) 6 lbs. 1 oz. 2 grs. (17.) 996*3 hectar. 
(18.) 42 ac. 32 po. 22 sq. yds. 5 sq. ft. 123 sq. in. (19.) 
441 gals. 2 qts. (20.) 271*324... lit. (21.) 41 -2844 cu. met. ; 
112 cu. yds. 13 cu, ft. 304 cu. in. (22) 7 fr. 68 c. (23.) 
38. 8d. (24.) 1 lb. 6 oz. 9 drs. (26.) 70*437 quintals per 
cu. met (26.) 2489*054 grs. per sq. in. 



XCIII. (1.) *12. (2.) 140*, 264J, 323«f. (8.) *20. 
(4.) 12^, 16i 18J, 23i. (5.) *2000. (6.) 540, 680, 75. 
(7.) *240. (a) 900. (9.) *240. (10.) 760. (11.) *65665, 
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8'26282, 1 -962074 (12.) 4-36972..., 8-27646.... (13.) 923-6. 

(14.) 316-9615384. (15.) 904*761904. (16.) 437-6. (17.) 
Is., 48., 6s., 8s., 6d., Is. 3d., Is. 8d. (18.) l^d., 3d., 9d., 
2d., 3Jd. t, 3Jd. f. (19.) £64 ; £144, 10s. l^d. fj ; £26, 
128. 6id.i. (20.) 10, 60, 12J, 16j, 37 J, 3 J, 2^, 3J, 4J 
per cent. (21.) 12^ 16}, 25, 33^, 60, 66§, 20$, and 29} 
per cent. (22.) 6%, 5J%, 12^%. (23.) £74, lis. 8d. 
(24.) £750, 16s. (25.) 48 fr. 2 c. ; £64, 6 fl. 4 c. 4^ m. ; 
$26, 60-63 c (26.) £2, 3s. 6W.i^; £2, 12s. 6Jd.A- 
(27.) 45010.... (28.) 14792....(aO 38350.... (30.) 4-029 %. 
(31.) 3483.... (82.) £37, 10s. (Sa) £66, 13s. 4d. (34.) 
£742, 10s. (35.) 6| %. 



XCIV. (1.) £19, 10s. ; £31, 3s. 7id. | ; £27, Is. 3Jd. 
(2.) £24, 2s. 7}d. ^ ; £35, 10s. 6Jd. f ; £l, 18s. 4|d. I 
(a) £9, 13s. 42d.f (4.) £662, 10s. (5.) £100 ■ 
10s. = £92, 10s. .-. For every £92, lOs. worth of cargo 



fa) £9, 13s. 42d. f (4.) £662, 10s. (5.) £100 — £7, 
10s. = £92, 10s. .-. For every £92, 10 
£100 must be insured. £9400 ; £706. 

XCV. (1.) *£22, 10s. 6id. f . (2.) * 
(a) £124, 18s. 9id.U. (4.) £35, 13s. llfd.^. " (Si) 



XCV. (1.) *£22, 10s. 6id.f. (2.) *£122, 19s. 4Jd.|. 
£116, 16s. 64d. tJ." (6.) £222, 16s. ll^d. ^: (70 £136, 



12s.3td.tt- (8.) £213, 28. 4Jd. fj. Note.— The answers 
in the following exercises are usually given exactly, but 
in general it is suj£cient to find them to the nearest farth- 
ing, and in the case of decimals correct to three places : — 
(90 £3, 3s. 9id. m. (10.) £6, 16s. 7id. ^. (11.) £283, 
18s. 2£d. m, (12,) £181, 6s. 6Jd. X. (IB.) £282, 28. 

Sd. i. (14.) £2, 6s. 6id. m. (15.) £ll7, 14s. 4Jd. 
ggg. (16.) £8,28. 3Jd.... (17.) £l5,lls. 2Jd.... (18.) 
£23, Os. 8jd.... (19.) £3, Os. 6d.... (20.) £5, 7s. lOJd.... 
(21.) £13, 18s. 9id. (22.) £7, 19s. 3d.... (23.) £26, Os. 

XCVI. (10 *£300. (20 *£380. (30 £57, 2s. lOJd. f 
(4.) £259, 14s. 9i<i.f^. (5.) £600, 8s. (6.) £278, Is. 
llfd.... (70 £614, 4s. 4jd.... (a) £182, 8a 5d.... (9.) £87, 
la. 9id.... (lOO £9, Is. ll|d.... (IL) £15, 18s. 2jd.... 
(12.) £13, 8a lid. (la) £447, 6a 7id.... (14.) £2, 16a 
Ifd.... (150 lOJd. (la) £27, 10s.... (17.) £786, 7a 
8id.... ; £773,18a8id.... (la) ♦ef. (19.) 10. (200 3^. 
(2L)10. (22.) 4%. (2a) 6%. (24.)*4Jyrs. (250 8yra 
r26.) 12 years. (27.) 33^ years. (28.) 8 montha (290 
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I year 7J months. (80.) £266, lOs. (81.) 10 %. (32.) 
X14, 13s. 8d.... (83.) £83, 4s. lljd.... (34) 7s. Hid.... 
(85.) £1, 13a 2Jtd.... (36.) £5, 12s. 2Jd.... (87.) £2, 
128. 3id.... (38.) £9, 19s. 7d.... 

XCVII. (1.) *£70, IBs. 7}d. (2.) £67, 28. 4}d.... (a) 
£34, 68. 6id.... (4.) £82, lOs. 6Jd.... (5.) £169, 17s. 2d. 
(6.) 13s. O^d. (7.) £285, 9s. 9d.... (8.) £785, I7s. 5id.... 
(9.) £821, Is. 6id.... (10.) £934, 98. lid.... (11.) £47, 
10s. 5d.... (12.) £193, 19s. l^d.... (18.) £58, Os. OJd.... 
(14.) £166, 10s. IJd.... (15.) ♦£8000. (la) £83, 13s. 
6Jd.... (17.) £151, Is. Oid..- (18.) £400. (19.) £145, 
3b. lOjd.... 

XCVIIT. (1.) *16|%. (2.) *78. (8.) *£6. (4.) 
41i %. (5.) 10 %. (6.) Is. 55d. f . (7.) £3, 15s. (8.) 
400 : 480 : : 95 : 114 %. /. Gain of 14%. (9.) 98 : 105 
: : 4d. : 4Jd. f (10.) Loss of 10 %. (IL) The ratio of 
the prime cost to the selling price is 2 : 3. .'.2:3:: 100 
: 100 + gain %. 60 %. (12.) 28f %. (18.) Gain = tBtj 
of 70 + T&iy of 60 + f^ of 290 = 37^ Hm- a* cost price. 
The supposed gain of 9 % =s ^^ of 420 = 37 j% at cost 
price. .'. A lb. at cost price s= 2s., and 4s. X 112 = 
£22, 8s. (14.) 8id. i. (\5.) 20 %. (16.) 40 %• (17.) 

II fr. 59-2 c. (1&) $28. 

XCIX. (1.) ^£100, £80, £40. (2.) £lSl ; £241, 6s. 
8d. ; £301, 13s. 4d. (3) *£180, £120, £90. (4.) £325 ; 
£216, 13s. 4d. ; £108, 6s. 8d. (5.) £2640, £1680. (6.) 
£9, lis. 6Jd. J ; £6, 7s, 8Jd. J ; £19, 19s. 0fd.f (7.) 
£112, £168, £210, £245. (8.) £160, Os. 4d. ; £240, Os. 
6d. ; £440, Os. lid. (9.) Their shares are as £250 X 3 : 
£350 X 5 : £450 X 6 = 15 : 35 : 54. .-. A's = £90, 
B's = £210, Ca = £324. (10.) A and B. each £834, 
2s. 3|d.jAV ; CI £521, 68. 5id.^; I> £810, 188. lljd. 
^. (n.) £28, £16, £4. (12.) 403^ lbs. of sugar, 
1836^ lbs. of water, (la) Beef Is. l|d., mutton Is. 4|d., 
lamb Is. 6d. (14.) V7^ gals. (15.) Chlorine 28*955 lbs., 
potassium 31*892 lbs., oxygen 39*151 lbs. (16.) £29, Is. 
2id. ; £50, 5s. lOfd. ; £83, 7b. 7d. ; £97, Os. 3id. (17.) 
A $227, 34 c. ; B $363, 49 c. ; C $909, 9 c (18.) *2 : 3. 
(19.) *3 : 2. (20.) *2, 1, 6, 1 ; or 3, 2, 3, 5. (21.) 5 at 
28. 6d., 1 at 38., 1 at 38. 2d. (22.) 3, 3, 3, 11. (2a) 3, 3, 
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and 1 of water. (24.) 7^ lbs. of each. The quantities 
ai-e as 4, 1, 1. 30 -r- 4 = 7J, and 1 X 7 J = 7*. (25.) 
77J, llj, llj. The quantities areas7, 1, 1; 7 + 1 + 1 
= 9. .-. Multiply 7, 1, 1 respectively by ^jo. (26.) 5, 1. 
(27.) 8, 1. (280 The S. G. of the mass must be -8, and 
consequently 1514^ lbs. of cork must be added. (29.) 
18f. (30.) *6 months. (31.) 38 days. (32.) 3 months 
10 days. (33.) 14 months. 

C. (1.) £1081, Is. 7Jd.ff. (2.) £952, 17s. OJd.igf. 
(3.) £1887, 5s. 8id. fJJ. (4.) £1040, 17s. 6d. (5.) £819, 
3s. 9d. (6.) £538, 3s. lli<i.|. (7.) £734, 3s. 9d. (8.) 
£924, 14s. 5id. (9.) £7050. (10.) £3975. (11.) £34, 
lOs. (12.) £155, 8s. 9id.... (13.) £89, 8s. 4Jd.... (14.) 
4-41.... (15.) 2-59.... (la) 60. (17.) £3 : £500 : : 
£96| : £16062, 10s. (18.) £98f — £96# = £2§. .-. £2§ 
X 25 = £59, 7s. 6d. (19.) £95^ : £90f : : £1500 : 
£1419-5.... (20.) £17, 7s. 4d.... (21.) £90J gives £2j, 
and £95 : £90^ : : £3 : £2-85. /. Better in the 3 per 
cents. 

CI. (1.) 8 lbs. (2.) 234 fl. (8.) 5225 piasters. (4.) 
£22, 3s.... (5.) 6150 thalers. (6.)25-5fr. (7.) 25*51 fr.... 
(8.) *4s. 2d. (9.) 109 : 115*5 : : £22, 10s. : £23, 16s. lOd.... 
(10.) £22, 10s. : £560 : : 109*5 : i2725j. (11.) -58...%. 
(12.) 1*22...%. (13.) 25*3 fr. + 5 % on itself for the given 
time = 25*616.... 

CII. (1.) '79, 47, 97. (2.) ♦212, 341, 523, 702. (3.) 
697, 7191, 8307, 9031. (4.) 78312, 69701, 413*21, 842*07. 
(5.) 10*031, 1*3719, 2*9618, -11301. (6.) 13, *23. (7.) 7, 
-3. (8.) 1*870828, -105356, -033166, '836660, -264575. 
(9.) ♦19, 23, 17. (10.) 32, 29, 79, 117. (11.) 132, 113, 
105, 189. (12.) 201, 203, 379, 371. (13.) 37*6, 11*02, 
238*1, 1*376. (14.) 7,9. (15.) 3, 1-1. (16.) 1*091392, 
•584803, -103228, 1*709975. (17.) V^H = V^fi = V 

= 3J; ^/g^ = V|^ = VM = V30 -r 6 = -91287 ; 

'90453. (la) 4j, -87358, '91964. 

GUI. (1.) 46 yards. (2.) 1963* sq. yds. (3.) 3J acres. 
(4.) 7 chains. (5.) 9i acres. (6.) 1-833... acres. (7.) 
7 sq. ft. 9*878 sq. in. (8.) 12*23... in. (9.) 381-7044 cu, 
in. (10.) i inch. (11.) 9314 sq. yds. 2 sq. ft. 18 sq. in. 

p 
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a2.) 198 sq. yda. 4 sq. ft. 72 sq. in. (18.) 276 cu. yds. 
is cu. ft 1296 cu. in. (14.) 200ft, 6-4... in. (15.) 14 ft. 
1.9... in. (16.) 10 ft. 7-6... in. (17.) 1-48 ft. 

CIY. (1.) 10-11197. (2.) 924-352.. (3.) i X J X J = 
J. .-.1:4. (4.) 3 m. 36f seconds before 12. (0.) 
•004899. (6.) -0000076. (7.) 24s. 18s.. 16s.. (8.) -90. 
(9.) 10-63. (10.) 4 %. (11.) 76 : 116 : : 16 : 23s. (12.) 
61-546599. (13.) 68. 6d. ; £254, 9s. 6d. (14.) 20 months. 
(15.) 3-2336. (16.) 1. (17.) -05. (18.) 3 minutes 24^, 
seconds. (19.) 3 : 4 = 105 : 140, 5 : 6 = 140 : 168, and 
7 : 8 = 168 : 192. .'. A : B : C : D : = 105 : 140 : 168 
: 192. (20.) 90 : 91. (21.) -06826.... (22.) '76817.... 
(23.) 4 : 9. (24.) A 2s. 6d., B Is. 6d., C 6d. (26.) A 
£196, lis. lid. i ; B £35, lis. l^d. i ; C £8, 178. 9Jd. ^ 
(26.) 45 and 15. (27.) 7 minutes 9^ seconds. (28.) 
200+^+126 xi00=18j%. (29.) i±^ X 100 

= 14X%. (30.) 8%. (31.) 1| hours, (32.) £13068, lOs. 
(33 ) 45 and 35. (84.) £19, 10s. =:^oiO, P. /. O- 
P. = ijo of £19, 10s. = £650. (35.) 4 months. (36.) 
10 minutes before 2 o'clock. (37.) Lose 14f %. (38.) 5 

cu. hectom. 281 cu. dekam. 527 cu. m. (^.) '277066. 
(40.) 36-45. (41.) 15-3. (42.) 1 : -908 : : 4260 : 3859 oz. 
(43.) 1. (44.) 33} days. A and B are together in ^ days, 
A and C in y davs, and the L. C. M. of Y and y = 33J. 
(46.) 40 days. (46.) 7. (47.) 36 minutes after 9. (48.) 
3 : 2. (49.) 27 : 28. (60.) 580^ yards. (61.) 300 miles. 
(62.) £450 at 5%. (63.) £10, 15s. (64.) 12J%. (55,) 
8A: m. past 6, and 14A- m. to 6. (66.) 176. (67.) 74. 
(68.) 71J days. (69.) Former ; 14? %. (60.) llf : If : : 
173J h. Correct 9 p.m. April 6. (61.) £100 thus invested 
gives an income of £^ or £^, and the difference is 
^M- .-. M • S7 : : 100 ; £5040. (62.) 58^ yards. (63.) 
363. (64.) 31-476. (66.) 63 : 19. (66.) 26, 26,'51. (67.) 
16 %. (68.) 3 m. 57-6 sec. (69.) •056569. . .. (70.) 182 fr. 
(71.) 133-3028... lbs. (72.) 4-68. (73.) G. 265, S. 32, 
A. 32. (74.) 2X4 + 1JX8 = 21}, 3 X 7 + 4} X 
5 = 43i, .*. Their shares of the profit are as 21} : 43j^. 
A's £209, 58. 6Jd. ^ ; B's £426, 14s. 5jd. Jff . (7fiC) 
Cost price = 6s. per 100. .*. 6 : 100 : : 4} : 75. (76.) 
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37i years. (77.) ^150, 14s. OJd.... (78.) -y^4* X^i 

X mi = 21 lbs. 14^1 oz. (79.) 2 ft. m m! (80.) 
7 : 1 : : 8 : f . .*. 6 lbs. = i^ of a part, and tne amount of 
tin = 48 lbs, and of brass 336 lbs. (81.) After the 
change there will be 3J parts of tin. Now if 7 parts con- 
tain 4 parts of tin, ^ of a part will contain ^ part of tin. 
.*. 2 of a part, or i of the whole, must be taken away. 
(82.) i hour. (83.) Hound runs 840 yds. in 1 minute 
54A seconds. (84.) 178^ tons. (85.) 17 d. 2 h. 45 m. 
(86.) The one wiU ^ 46' in 168} days. 6" X 168} = 
16 m. 52J sec. = time gained by the one ; 10" X 168} 
= 28 m. 7 J sec. = time lost by the other. .•. They will 
shew respectively 5 h. 16 m. 52^ sec., and 4 h. 31 m. 
52^ sec. (87.) 300 at 60 a penny brings 6d, and 300 at 
50 a penny brings 6d. .'.If the sale of 300 make the 
difference of Id., there must be 6300 nuts to make a 
difference of Is. 9d. (88.) Each leap of the hare = } of 
a leap of the hound, .'. 5 leaps of the hare = 3} leaps of 
the hound, and 64 leaps of the one = 48 of the other. 
Now if the hound take 4 leaps to gain ^ of a leap, it 
will take 768 leaps to overtake the hare. (89.) 100 + 

K^^ = 144 yds. passed over by train in 15". 

.*. 115^ yds. are passed over by train in 12", and 15^ yds. 
by person walking in the same time. Consequently he 
was walking at the rate of 2 m. 1040 yds. per hour. (90.) 
I of c p. = real s. p. ; J of c. p. + J of J of c. p. = sup- 
posed s. p. .'. f — (5 + i ^^ t) = 28. 6a. = ^ of c p. 
.-. c. p. = £4, (91.) 60 X 4 = £240 = income at first. 

£250 -f- 2i X 75 «-o. • ^* *x. >• 

.'. w^ = *125 = price of the 4 per cents. 

(92.) -925 : 7*788 : : 200 : 1683 lbs. 14 oz. 4Jf drs. (93.) 
3500 : 3276 ; : 1 : -936. 



